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PREFACE. 


1 1HE following]; Report of the Proceedings of the Second Eutoinolo.iiical 
. Meetingheld at Pusa, on 5th to 1 2th February 1 0 1 7, whicli lias been 
prepared by me, is based partly on the notes prepared before the Meeting 
was held and partly on a rnnniiio al)stract made diirin<* the Me(‘ting 
l)y Mr. G. R. Dutt, who acted as Secretary. 

1 am indei)ted to my Assistants, Messrs. C. C. Ghosh and G. R. Dutt, 
for assistance in going over these notes witli me during the compilation 
of this Report. 

If a Report of a technical Meeting of t his kind is to bc' of an>’ use 
to those interested, whether they were jiresent at the Meeting or not, 
1 am convinced that it should be as full as possible, ami in the presemt 
case no pains have been spared to achieve this end, with the result, that 
this Report is practically an abstract of our current knowledge of Indian 
Crop-[)ests, and in this as])ect will, f hope, be of some, assistance to non- 
cntomological members of the Agricultural Departments and to others 
interested in the minimizing of damage to crops by insects. 

To make it as useful as possible to non-entomologists who arc* not 
familiar with the insects mentioned herein by name. 1 have added re- 
ferences to readily accessible publications whei’e dr'seriptions and ligures 
of these insects will lx* found. My own book, “ Soim* Soutli Indian 
Insects’' (Madras Government Press; 1914) has been largely (pioted 
in this connection because it contains figures of many common insects 
and also references to former publications. Since the issue of “ Hoim* 
South Indian Insects,’' a number of new coloured plates showing the 
life-histories of Indian Insects have been printed and issued from Pnsa, 
and copies of most of these have been included \n this Report in order 
to make the refei'ences as complete as possible. It is ho];)ed. therefore, 
that there will be as little dilHculty as possible in the recognition of the 
various insects referred to. 


T. RAINBRIGGE FLETCHER, 


PlfvSA. 

Jmie, 1917. 


I )n per id ^ Entuhtolotjist. 
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pr6ceedings 


OF THE 

Second Entomological Meeting held at Pusa 
on 5th to 12th February 1917. 


The first session of the Second Entomological Meeting was held at 
Pnsa on the afternoon of 5th February 1917, the proceedings on the 
first day being held in combination with the Mycological Meeting which 
had also assembled at Pusa on the same date. 

The combined Entomological and Mycological Conference was opened 
by Mr. J. Mackenna, M.A., T.C.S., Agricultural Adviser to the Go verm 
ment of India, who in his introductory speech said : — 

“ Dr. Butlkr, Mr. Fletcher and Gentlemen, 

‘‘ I desire to extend to you a hearty welcome to Pusa. In the first 
place I have much pleasure in reading the following letter which I have 
just received from the Hon’ble Sir Claude Hill, Member in Charge of 
the Department of Revenue and Agi*iculture : — 

‘ I am sorry that I shall not be able to be present at your Sectional 
Meeting of mycologists and entomologists to be held at Pusa, but it is 
quite impossible for me to get away from Delhi at the present time. 
This meeting is the first of the sectional meetings whicli we hope to 
develop with your assistance and it will, I hope and feel sure, be the 
precursor of many future valuable meetings of other branches, also of 
t|je Department. The ordinary Board meetings, which are held every 
other year — though we hope perhaps to organize more frequent meetings 
- — require supplementing by sectional meetings such as the one you are 
about to hold, and I am not sure that these sectional meetings arc not 
likely to prove even more valuable in their way than the general Board 
meetings. At all events, I feel quite sure that the mycologists and 
entomologists, who will meet you at Pusa, are inaugurating a system 
of very great value. .Just as is the case in every other branch of our 
work, we are, of course, under-staded, but, to a very large extent, 1 
think that the shortage of men is made up by the zeal of the individual 
workers in these and other scientific branches, and it w^ould have been 
a very great pleasure to me if I could have been present to inaugurate 
this pioneer meeting. Will you please express to the members attending 
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the meetittg my personal regret at not having the pleasure of seeing 
them and my best wishes for the success of their deliberations ?’ 

“ There is a general feeling that in addition to the ordinary meeti?igs 
of the Board of Agriculture, which are held every second year, it will 
be of the greatest advantage if workers on particular subjects can have 
more frecpient opportunities of conferring with each other. The 
Government of India propose to adopt the policy of sectional meetings 
in years in which a full meeting of the Board of Agriculture is not 
held. As you are aware, Mr. Baiiibrigge Fletcher two years ago held a 
meeting of entomological workers and as the working out of the details 
of sectional meetings will take some time, it was felt that the wishes 
of the Government of India could best be given effect to by a develop- 
ment of this idea and by calling meetings of two branches which, though 
of great importance, are not particularly strongly manned. 

“ It seemed desirable that this handful of scattered workers should 
be called together to discuss their difficulties and co-ordinate their work. 

“In addition to some questions of general policy which will be 
discussed by the two sections sitting together, Dr. Butler and 
Mr. Fletcher will arrange for the discussion of subjects of a technical 
nature connected peculiarly with'their own branches of science. 1 am 
very glad to see such a representative gathering of mycologists and 
entomologists. 1 trust that you will have a very pleasant time at Pusa 
and that the results of your deliberations will not only be of great 
advantage to yourselves, but of very great assistance to the Government 
of India. Mycology and entomology are represented in India by a mere 
handful of workers, but I think I may safely say, that proportionate to 
their numbers their achievement has been great. In both branches you 
are battling against enormous difficulties and innumerable pests. The 
labourers in these lields of sciejice are indeed few, but I think you have 
every cause to congratulate yourselves on the impression which hks 
already been made on the supj)ression and control of fungoid and insect 
pests. I trust you will have very successful meetings and that as a 
result you will return to your respective provinces equipped with new 
ideas with a new stimulus to increased endeavour.’’ 

Dr. Butler and Mr. Fletcher explained the programme of work for 
the meetings and the sections then adjourned to take up sj)ecial subjects. 

A combined Entomological and Mycological (Committee met on the 
afternoon of 8th February, with Mr. Mackenna in the chair, to consider 
the Madras Agricultural Pests and Diseases Act. 

On the afternoon of 9th February a combined meeting of the Ento- 
mologists and Mycologists was held to consider the Rome Phytopatho- 
logical Conference. 
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Dr. Butler explained that he had hoped to have copies of a Memoir 
he had written on the subject, available for members, but the press had 
not been able to deliver them in time. The subject was one of consider- 
able interest, though any practical outcome from the Conference would 
necessarily be postponed until after the war. Some 30 States ajid 
Colonies sent their phytopathological and diplomatic representatives 
to Rome early in 1914 and an International Convention for the control 
of the inter-state circulation of certain classes of nursery and horticul- 
tural stock was drawn up and signed by all the delegates. The States 
concerned had for the most part not ratified the Convention owing to 
the war, but the matter was sure to be taken up again and meanwhile 
we had an opportunity of making up our minds on the subject, after 
•examining how the proposed Convention would affect India. Adheriug 
States were required to set up a Government Phytopathological Service 
for the inspection of nurseries engaged in the export of horticultural 
produce and at the same time pledged themselves not to admit within 
their frontiers any such produce unless it carried certificates of inspcctiou 
by the officers of the Phytopathological Service of the country of origin. 
These certificates would state that the produce was in a satisfactory 
sanitary condition and was free from any disease or pest mentioned in 
a list which each adhering country would draw up. No country was 
prevented from making any other regulations, but he assumed that no 
country could refuse entry to a properly certified consignment. There 
were various restrictions as to the pests that a country could list and 
others securing the liberty of action of licensed scientific institutions. 
Imports from non-adhering countries must cease unless they carried 
similar official certificates. He considered this a great step in the right 
direction and thought that the Convention might subsequently be ex- 
tended to cover field and planters’ crops, which were at present outside 
its^ scope. 

Mr. Fletcher pointed out that the Convention would be no safeguard 
against the introduction of many insect pests which could easily escape 
detection by the Inspector. Fumigation on entry was the only remedy 
in these cases. 

Dr. Butler said that there was nothing in the Convention to prevent 
fumigation after entry. 

Mr. Fletcher then pointed out that the lists of insects to Ixi koj>t 
out would be difficult to prepare for any particular crop, as a pest 
of fruit trees might come in on ornamental plants or vice verdict. Also 
a pest that did little harm in one country might be destructive to the 
same plant in another country, as was the case with cotton boll-worrn. 
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Dr. Butler considered that the clause in the Convention requirin^^ 
that any pest listed should tc very harmful was a weak point. Several, 
of the clauses recpiired improving; but he thought that what wouhi 
happen was that, in view of the criticisms to which the C^onvention was 
being subjected in several countries, a new one would be signed after 
the war. H(‘ felt sure that tlie matter would not be altogether dropped 
and that countries that did not join in the movement would find them- 
selves at a disadvantage. 

Mr. Anstcad in({uired how the present Indian Destructive Insects 
and Pests Act would be affected. 

Dr. Butler said that so far as he could see the Convention would 
not affect our Act, which would be supplementary to it. It would 
simply make it easier for us to get certificates under our Act, since every 
adhering country would be obliged to maintain an efficient inspecting 
staff. 

A discussion then took |)lace regarding the extent and nature of the 
export of horticultural produce from nurseries in India, and it was 
elicited that the export was probably small, both in (|uantity and 
value, but that exact returns were not available. It was suggested 
that such returns should be obtained if possible. Members also 
undertook to make local inquiries regarding the nursery trade in their 
respective areas so as to be in a positiofi to advise on the working of the 
Convention if India adhered. It was also suggested that a survey of 
the insect and finigus pests of f>lants shoidd be kept up, so that the lists, 
required under the Convention could be prepared if occasion arose. 

The sessions of the Second Entomological Meeting were held on 6th 
to 1 2th Eebruary inclusive and a verbatim Beport of the Proceedings, 
is given hereafter. 


Chaiumant’s Opexing Address. 

ifr, Fletcher. Ceutlemen — Before proceeding to the consideration of the subjects 

to be discussed by this Entomological Meeting, I should like to say a 
few words. I did uot address you yesterday because yesterday's meeting 
was a combined one with the Mycologists, and therefore it seemed better 
to reserve my address for the Entomological Meeting only. 

In the first place, I should like to extend a word of welcome, on 
behalf of the Entomological Staff at Pusa, to those amongst you who 
have come here to attend this Meeting as delegates and visitors from 
the Agricultural Departments in the Provinces and Native States and 
from other Services equally interested in the progress of entomological 
work in India. The fact of your meeting together here will, I hope, be 
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of equal advantage both to us^at Piisa and to you. We on our part 
will gladly place at your disposal our experience with regard to insect 
p'sts and doubtless you on your part will be able to supplement our 
information with additional facts regarding the occurrence of such pests 
and their control in your particular areas, with benefit not only to us at 
Pusa but to your other co-workers in other Provinces. There is no 
need to say more on this subject further than to remind you of the couplet 
which you will see every month on the front cover of each issue of the 
Kntoniologist — 

“ By mutual confidence and mutual aid 

(Jreat deeds are done and grcTit discoveries made.’' 

Although we may not be able to lay claim to great deeds or great dis- 
coveries ”, T hope that that will not <leter us from mutual confidence 
and mutual aid. 

A Meeting of this kind is quite informal and is designed to keep 
touch between the various workers in order that (*ach may know what 
tlie others are doing and may contaibut('. his own observations and 
experiences to the common stock and perhaps learn a little from the 
ex|)eriences of others. 

It is now just two years since our last Entotnological Meeting, which 
was attended by representatives from Madras, Jiombay, the Central 
fhovinces, Pihar and Orissa, the United Provinces, Assam, Baroda and 
Travancore. Burma, Bengal and the Punjab, which were not reiue- 
sented at the last Meeting, have sent their Entomological Btaflsto this 
one and they will, I hope, fill gaps in our knowledge. Of the others, 
wlio were present here two years ago, Mr. ilowlett has been absent on 
leave since July 1915. Mr. Ballanl went to England on sick leave 
in August 1915 and joined the Army as an Artillery Officer ; I understand 
that he proceeded to France and is now in England again. Air. Beeson 
has been employed on Ply Work in Mesopotamia and is still there. If 
he had been in India, he wouhl probably have attimded our Meeting 
this year also, but 1 hope that the Forest Department will be represented 
by Mr. Champion whose attendance has been requested by tlie Govern- 
ment of India in order that he may represent the horest De|)artment 
in the discussion, which we shall have later on in the week with the 
Alycologists, regarding legislative nieasur(*s for the control of plant 
pests and diseases. \Mr. Champion, however, did not eorne to Pum,\ 
Mr. Woodliouse, who attended our last Meeting and gave us a detailed 
and most interesting account of the Aprofts campaigu at Alokameh, has 
siucc joined the Indian Army Keserve of Oflicers ; he proceeded to France 
but has since returned to India and by the last accounf. I have lieard 
was at Secunderabad. At our last Me(‘ting also the fndiaji Aliiseum 
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was represented by Mr. Urayely, who, as most of you know, is the Assis- 
tant Superintendent in charge of the Entomological Section of the 
Museum ; I had looked forward to .seeing Mr. (bavely amongst us 
again thi.s year, but unfortunately he is unable to attend, as he is away 
on an extended tour in the Southern Shan States. Oji the other hand, 
Mr. Andrews, the Entomologist to the Indian Tea Association, who 
attended two years ago, is here again today and will doubtless have 
some interesting things to tell us about and other Tea Pests ; 

Mr. Anstead, the Deputy Director of Agriculture in the Planting Districts 
of Southern India, has al.so come to give us the benefit of his experience 
with pests of tea, coffee, and rubber in Southern India ; Dr. Coleman, 
the Director of Agriculture in My.sore, is also here and will doubtless be 
able to attend some of our Meetings dealing with the crops in which he 
is most interested ; and finally, Mr. Robertson Brown, the Agricultural 
Officer at Peshawar, though uot present to-day, will be here later on in 
the week and will doubtless tell us something about Fruit Pests and 
other noxious insects of the North-West Frontier Province. 

At our last Meeting I made a few remarks which porhap.s I may 
repeat, as some of you now pre.scnt were not at the last Meeting two- 
years ago. 1 said then : — 

The relations of Pu.sa with the Provinces are peculiar and in 
many ways iin.satisfactory, but, so far as Entomology is 
concerned, there is a distinct raison iVetre for a Central In!=iti- 
tute which will occupy itself with such items as identification 
of insects, working out of lifehistories (with which is included 
tlie ])rcparation, printing and di.stribntion of figures and 
coloured plates and lantern slides), the centralization of 
records both in the way of .specimens and literature, and 
tlic ])ublication of collected results based on work not only at 
Pusa but in the Provinces and also outside of India. Tiiis 
leaves the Proviiices free to give their time to teaching, aud 
to trial and demonstration of control methods. Tliis i.s 
an ideal .scarcely realized iji practice. But as a matter of 
practice I would particularly appeal to all the Entomological 
Assistants to keep in touch with Pu.sa and to send in speci- 
mens of all their pests .so that there may be as complete 
a record as possible at the Central Institute. Specimens 
will be identified as far as possible and duplicates returned 
after uaniiiig, but we would particularly ask for a fair 
.serie.s of specimens in good condition. Sometimes specimens 
are sent in in very bad condition, and I lately received for 
naming a .single .sfiecimen of a moth (or, rather, the remains of 
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what had once been a moth) with its head off, its body gone 
altogether, its legs broken, and tlie wings broken, rubbed an(J 
nearly scaleless. Well, a tiling of that sort is of very little^ 
use to anyone. With a little care in preparation and packing 
of specimens it is just as easy to send in good material, which 
can be examined, as material in too poor condition for propci* 
examination ” 

Now, those were some of the remarks I made two years ago, and 1 
repeat them now partly because some of you were not here two years 
ago and partly because some, who were here then, have not perhaps 
paid as much heed as they might to what I said thou. Unless you 
Provincial workers are prepared to work together, with us and 
with one another, your work is not attaining its proper value no» 
ran we give you the assistance we might give and which we on our pait 
are always willing to give. 

There are one or two points about your work on which I wish to speak 
to you. In the first place, exact records of occurrence of insects, whctlu i 
found as pests or otherwise, are essential. In goiiig over our collection 
to obtain information, this point is very noticeable, especially in the casr 
of the older specimens. Vague references, such as on cotton ”, should 
be avoided. Such references arc generally valueless and often mis- 
leading. It is just as easy to give aii exact record. To label a speci- 
nicn “ on cotton ” means anything or nothing. It may be a serious 
|)est or a mere casual visitor resting by chance on a cotton-leaf. But 
if you are suHiciently careful to label your specimen — larva rolling 
cotton leaf ”, ‘‘ larva boring cotton stem ”, ‘‘adult eating cotton flower ”, 
or whatever the facts were — your sx^ecimen with its exact record become^ 
of some value. 

Another thing to avoid as far as possible is the use of local names of 
foodplants. It is generally x)ossible for you to ascertain and use the 
correct botanical names of foodplants, and this is esxjccially necessary 
in the case of weeds and wild plants which form alternative foodplant.-. 
of pests. You must remember that local vernacular names are usually 
current only in very limited areas, outside of which they are not under- 
stood at all, and furthermore that they are often applied in such a vagiu' 
way that it is impossible to be certain what is intended even in districts 
where they are current. Even in the case of many major crops their 
common names, both English and vernacular, arc often widely different 
in different localities. It is better also to avoid as far as x^ossibJe the 
use of general terms, such as “ millets ”. 

It is very important to secure exact records of the occurrence of 
common insects. You should endeavour to dismiss from your minds 
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the idea that, because an insect is coniinon, we know all about it and 
there is no need to keep exact notes of its occurrence. The facts are 
far otherwise. There is no insect, however coniinon, of which we really 
know anything worth knowing, and it is by the accumulation of in- 
numerable records of information, each doubtless small and un- 
important but each exact and complete in itself, that we may hope to 
attain to a more complete knowledge. 1 may mention as examples 
the cases of A grot U gpsilon and Pier is hrassiae. 

As you all know, a good deal of work has been done with Agrotis 
gpsilon during the last few years, chiefly in connection with its occur- 
rence as a pest on the lal lands around Mokaineh. These lands are flooded 
to a depth of several feet in the Rains and, as the river drops and these 
lands are left exposed, they are placed under cultivation with mixed 
winter crops which are attacked extensively by Agrotis ypsilon. I 
am not going to speak now of the control-measures which have been 
adopted in this case — we shall come to that later on during this Meeting — 
but of the occurrence of the Agrotis in this area and of the curious 
gap at present existing in regard to our knowledge of its lifehistory 
throughout the year. As I said just now, these lands are flooded through- 
out the Rains to a depth of several feet and can only be cultivated and 
crops sown after the water has dropped ; but, as soon as these crops 
begin to spring up, they are attacked by Agrotis larva', and it is evident 
that the eggs are laid by the ])arent moths on the nevvly-ex])oscd muddy 
lands. But where do these moths come from ? They go on breeding 
on the Mokamch tal in increasing numbers from about the end of August 
or beginning of September — the date necessarily varies with the flooding 
of the (Ganges — until December or January, when the numbei s begin to 
dro]), owing probably to the eft’ects of the cold weather and parasitic 
attack, but the insect is found breeding until about the end of March. 
About the end of March or beginning of April we usually find a large 
number of moths and then these disappear and no trace of the insect 
can be found until about the end of August, when moths suddenly appear 
again to lay eggs on the newly exijcmed tal lands. AVliat becomes of the 
insect during the ])eriod April-August under natural conditions '? At 
Pusa we have been able to keep continuous broods going during this 
period, but the insects were obviously under unnatural conditions 
and did not seem at all happy, and it seems very unlikely that it passes 
through these months in an active state under natural conditions. 
Oareful search in and around the affected tal lands has completely failed 
to discover Agrotis in any stage at this time of year, and at present we 
can only suppose — it is, mark you, merely a supposition and not an 
ascertained fact — that the parent moths of the earliest broods are migrants 
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from some Hill district in which the insect breeds during the ])eriod 
between April and August. 

If you come to Pusa during the first half of February in any year and 
look around the cabbage-plots you will «ee numbers of Pier is brftssiae 
flying around and ovipositing on the plants. If you had come here a 
fortnight earlier, in the second half of January, you miglit have looked 
for a long time without seeing a trace of this butterfly in aiiy stage. 
At Pusa, generally on or about 1st February in every year, the butterflies 
s\uldcnly appear in soi»ie numbers, and it is noticeable that most of them 
arc worn examples and a large proportion is c*omj)osed of females. These 
oviposit and two or three broods result until about the beginning of 
April, when the insect again disapjicars completely until the next year. 
We have been ({uite unsuccessful in carrying it on beyond this, and, so 
far as we know, this insect is not found at Pusa in any stage betwetri 
May and January. Whence then do the iirst butterflies a])])ear about 
1st February ? Once again, from the facts of the case and from records 
of known migration- flights of Pieris hrassme in Kurope, we are driven 
to accept the theory — remember, it is only ai] iinproveil tlieoiy in 
this case also - of migration. 

Here we have the cases of two common insects, regaiding wliose 
lifehistories, in Bihar at all events, we must confess oiir ignorance* in 
spite of various attempts to bridge the gaps in our knowledge. If we 
had exact records, with exact dales, of the appearance and disa})pearan('e 
of these two species in adjacent or other areas in India, f venture to 
think that such records might throw some light on the subject and wf)uld 
at- least yield soiTiethiug in proof or disproof of our present llieojies of 
migration from other districts — theories whicli fit the facts so far as we 
know thejn at present but which, 1 repeat, areas yet mere suj>positions. 

With further reference to such points, I am now going to read two 
short extracts from the Annual Reports of the Pusa Institute foi* the 
last two years, that is, since our last Meeting. J n the Rej)ort for 19 bl-in, 
I wrote : — 

“ A point, which has been observed ^\it]i r(‘gard to some common 
insects (Laspeyresia, (Jhilo, Chloridea) reared for observation 
of exact cycles of their lifehistory, is that out of tin* same 
batch of larva 3 , feeding and commencing to hilxuiiate at tlie. 
same time, sonm hibernate and emerge as adults ", that 
is to say, they hibernate and emerge as adults as soon as 
the weather begins to warm up after the cold season, ‘‘ wliilst 
others liibernate during the cold weather, tlien aestivate 
during the hot, dry season and emerge at irregular intervals 
thereafter as late as July or August. From the practical 
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point of view of control this is of some importance, as 
measures taken on the first appearance of the insects after 
hibernation may l)e rendered abortive, or will at least require 
to be supplemented, in view of these late emergences. 
An observation of this kind, apparently trivial in itself, 
emphasizes the fact that an intimate knowledge of the 
habits of the insects concerned must be the first step towards 
their control.’' 

This seems to me an excellent illustration of the necessity for exact 
observations and records of even the commonest insects, for, as I have 
pointed out in the extract which I have just read to you, any successful 
measures of control of such insects must be based on a verv exact 
knowledge of their lifehistories. 

An interesting confirmation of these remarks has lately come to 
hand in a voluminous report recently published by Mr. Willcocks on 
the Insect Posts of the Cotton Plant in Egypt, of which Part I deals 
with the Pink Bollvvorm (GehcMa (josayfieila) which, as you all know,, 
occurs commonly throughout India also. In November 19115 Willcocks 
took fifty thousand larvae of G. (jossypiella and placed them in a large 
cage and observed the emergence of the resulting moths ; he found 
that they emerged right up to 2(Sth August 1915, the largest numbers 
of emergences being in November 1913- -January 1914, Jiily-October 
1914, and April-August 1915, this last lot being much smaller in number 
than the two previous lots. Now, an experiment of that sort throws a 
great deal of light on the question of control ; for even if no cotton had 
been available for the whole of the year 1914, cotton grown in 1915 
might still have been attacked by caterpillars from parents which had 
fed up two years before. As regards the applicatioii of these results 
to India, we are quite in the dark as to whether the same conditions 
hold. Taking the case of Gelechm (jossyfieUa, we do not know, as a 
matter of fact, how long a period may emerge between the times when 
the larva' are full-fed and the emergence of the moths. Yet experiments 
on these lines — ^tlie simple collection of full-fed caterpillars and breeding 
out of the, moths —are open to each one of you. But it is little use to 
take a dozen or so caterpillars and expect to get much in the way of 
results. You must deal with large numbers to avoid experimental 
errors and get good results. 

In the next year’s Report for i915-l(), I wrote : — 

'' Large numbers of Fruit-flies were reared out to discover to 
what extent they are checked by parasites, but it was found 
that the proportion of parasites is extremely low. The 
only Fruit-fly which is parasitized to any appreciable extent 
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is Car'poynyia vesuviana, whose larvae feed in fruits of 
Zizyphus jujuha. About 800 pupae of this fly were sent to 
Italy, to endeavour to introduce the parasite there, but 
owing to postal delays they failed to reach their dcvstination 
alive.” 

Now, with reference to that there are two things that I want to 
say to you now. We shall come, later on during this Meeting, to the 
subject of Fruit-flies of various species and their control, but it seems 
to me that one very important possible control-measure, which wo 
require to know a great deal more about ii^ India, lies in the direction 
of the employment of natural parasites of these Flies. As some of you 
probably know, the matter of Fruit-flies has proved sufliciently important 
in some parts of the World for the sending out of special investigators 
to discover and introduce such parasites, and since our last Meeting 
the United States Department of AgricuKnre has sent one of tlunr 
Experts, Mr. Frdlaway, to India especially to collect and take to llono- 
hdu living examples of parasites of our common Indian pumpkin-feeding 
¥ vxiit A\y , ChcetodacAiH cunirhita\ Mr. Fullaway visited Houthern India 
at the end of 1915 and was successful in finding such parasites and in 
transporting them alive, firstly to Manila and afterwards to Hawaii. 
A successful attempt of this kind should stimulate us in India to repeat 
it for ourselves. There is probably no Province or district in India 
in which Chatodaciis cucurhitce docs not occur, and there are few in 
which it does not do serious damage. It is quite within the capacity 
of each one of you, Provincial workers, to get damaged cuciirbitaceous 
fruits and to collect the pupae of the flies from them and to seii what 
parasites occur in each area ; or you can send the a fleeted fruit in to 
Pusa and we will do the breeding pai t of it. In this way it seems quite 
possible that we may find a parasite or parasites, eflective in some 
districts but absent from others into which we can introduce them to 
secure a natural control of this Fruit-fly. This is a matiei’ in which, 
you can all help for the common good, and I ask you to do so. 

From the above extract you will also have seen that we have been 
sending pupm of (hirpcmiijia vemviaiui to Italy, to Professor Silvesiri 
at the School of Agriculture at PoHici, to try and introduce a small 
Braconid parasite {Biostercs carpowyla-^ Silv.) w'liich is common at 
Pusa. Here again you can all lielp ])y collecting pupie of Carpnnttffa 
and by sending them either to Pusa or, better still, direct to Professor 
Silvestri. 

It is not, however, only with regard to tlie occurrence of insects 
that I desire to impress upon you t he desirability of exactitude of records. 
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It is also in rt^^ard to t-hn insects theniselvos and tlieir identification, 
llcre^ aiz;ain, (exactitudes is ess(sntial and inust form tlm basis Jiot oidy 
of progress Init of all control m(‘asur(*,s. When Ave come to deal with 
the subject of Termites as pcesis of Wlmat. I shall hav(s mons to say on 
Oiis point. In tins na'anwhihs I shall preach yon a small serjnon with 
KiivosiiHt (Etfcelis) cridnf as a text. Diirini; the j)ast year T have over- 
hauhal and put into order our collection of Mici()-le])idoptera and in 
^oinii: ov(‘r it had occasion to examiius tlu*. S(‘ri(‘,s t)f specinnuis standing 
nnden* tins nanus KurvUs rrlfint. It was composed of three old sp(H*imeTis 
in bad condition. 1di<s tiist. proved U} ])e an Auarsia, whiesh, as you 
])]oba.])Iv know, does not (sv(mi luslong to the ibimily hhicosmidje but 
to th<s ( b‘l(‘c]iia(he : tlu^ second was a. mouldy juass which at lirst- sight 
I took to b(s a cocoon })ut which, by the remains of a hsg sticking out of 
th<‘ mould, had a])par(‘ntly oiuas besen a inoth, and was now (|uit(‘ in- 
d(^t (srminabh^ : the thiid was an ordinai v example of Euco.snui • 

All tliesis spininnsns had bestsn ]>laced in tins (*olha*tion under tins name 
EfUO.SilKl (A’ H<‘(>Jis) (‘rihea. simply because every giayvisli moth found 
s])inning n]> Cnifunis sluK^ts was lunpuul togetlusi* as E. cnhcff. IMiat 
ma\’ ])e a nusthod of con V(*ni(sn<'(s. but it do(‘s not make foi* ac(*ura('y 
and it mak(‘S it impossibles to Ixs sures. in tli<‘ absenices of ?‘(scogni/aibl(s 
spcscinums, wludlnsr anv of our ohbu* lan'ords of th(‘ o(*curi e.nce of Euco.^nut 
cridcfi r(\illy r(‘f(M* to that sf)<sci(‘s oi’ not. J may p(srha[)s add a juoral 
to this store bv saving that exam tins ar‘(‘ sonust inu‘s deuM^! vi‘d, and 

that, owing to its variable app<xiranc<s. this visry speci(^s cnffcrt) 

has bcMsn devscrilu'd under three nanu's by tins sanus autlun*, wlio is one, 
of t he Ixsst of our systtunat ists. 

SiU'h things illustrat(s tins fact that wts ])rogress towards a Ixstter 
kiKovh^dgc*. provid<*d that we are not satisiied witli sticlcing in a groov(s. 
Our ])r(*s(snt kno\\l(*dg(s of msects is iidinitesimal. Tlunis is not a single 
ljulian instx't of which we can say tliat we know all about it. Tlnsre 
ar<' b(>undh*ss o])|)ort unities in India -and it is open to (sach one of you 
1(» take tluan —for o])servat.iori and study of tiu' lifehistories, occurrence, 
food, habits, (Mieniies, and all asp(^.(Ts of tins cx'onomy of (5ven the coni- 
nioiu'st insects. Kvery one has its ow'n ])(scnliariti(‘S and it is very 
unsaf(' to g(Mu‘ralize from particular iiistances. T can givis you a,u 
('xample of that from sonus obs(srvations which I hapjanual to make 
last vr^ar. Most of \(>u have [)robably see]i some of Kabre's lK>oks and 
r(xnl. amongst otlnu’S, liis account of the Hunting Wasps. You will 
renuunber that Ibibre, as the results of numerous experiments, came 
to the c<mclusion that the instincts of these wasps were immutably 
fixed and that they lU'cessarily carried out every detail of nest building 
and storage of food for their young as a sort of fixed routine, being 
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coiii])olle(l to ])erforiu overy action in fixed order; so that, if Ihis 
routine was upset artificially, the insect was unable to (‘()j)e witli the. 
new conditi(jns. In Fabre s “ Insect Life there is a wliole cha|)ter 
entitled “ the iiuiorance of instinct *' and in rcdereru'c^ to A nnHopIn'hf ho 
savs “ th(^ creaturt^ obeys, iinpelhal by instiiad, without rt\isonin«j; on 
what it does'*. Doubth^ss Fa])re's o])serva1 ions w(*.re cpiite acciiiatt' so 
far as conc(M ns the sp(‘ci(^s wliich h(^ had undt'f o})stn'vat ion ; t he validit x^ 
of his con(*lusions is another matter. Ihit nunuMous writers have 
quoted Kabre's o])servations and have a[)])lied tlumi ^enerallx' a! id 
stated in e.tfect tliat the actions of insects such as thesis Hunt ini^ Wasps 
are governed entirely In- fixed instincts and not at all by intellig.Mit 
reasoning. Wcdl. with regal'd to that asjxM't of the matter, I can onl\^ 
tell you biiefly a, few facts which \ noted last year. Last May. wlnm 
I was at Peshawar, in a room of tln^- bungalow in which I was 
breeding Dfirvs olew and other insects, a mud-cell-building Eutneucs 
of the species (*ommon in that part of India — Eiuncucs dinu'diftli junun's, 
to be exact — was busily engaged in building a cluster of mud-cells on 
the mantelpieci*. and storing tlnmi with caterjullars. 1 watched its 
operations and, 1 am afraid, interfered with them considerably. Wlum 
1 first saw it, there was one mud-cell stored and closed U[) and a siwond 
cell started. I ojiened up the first (completed) cell and remove<I the 
stored caterpillars. According to the theory of fixed instiiu-ts, the 
wasp ought to have paid no further attention to the first cell but ought 
to have gone on building the second one in a juirely mechanii^al routim^ 
way. But wliat actually happeiUMl was that the wasp temporarily 
abandoned the second cell, (*am<5 back to t lu^ liist one, numded it when^ 
it was broken open, went and caught more caterpillars, re-stored tlu^ 
first c(‘ll and closed it u]) btdoie going on with its work on tlu^ st'cond 
cell. On anf>ther occasion, after this same was]) had stor(‘(l and cIoscmI 
up a cell and -was engaged in bringing miul to start a mnv cell, \ placial 
on the outside of tlie closed c(fii a stung caterpillar removed froni aiiolher 
cell. Presently the was]) relurjual with its load of mud, saw tlu^ cater- 
pillar and examined it and evidently thought the luatter out ; apparently 
it eanu' to tlu^ conclusion that tlu^ cat(U'])illar must luivi^ escajx'd some- 
how' from the closed cell, so it ))roc(‘(‘ded to reo])(m the cell, stowed tlu^ 
caterpillar aAvav in it, re-closed the cell, and tlun wemt on with its work 
on the foundations of the new cell. Ibire again I may Ixi wrong in 
my conclusions, but you can draw your own conclusions ; I giv<^ you 
the facts which \ observed— it seemed to me that the wasp, far from 
beiTig tied down to a mer(^ routine inflexibly laid down by instinct, 
show<*d a distinctly intelligent appn‘ciat i<)?i of a noved sit nat ion and 
nu)difieal its ])roeedure accordingly. 
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There are two morals to bo drawn from this story. In the first 
place, observations of this sort can be made by any one of yon. They 
are full of interest and a knowledge of the behaviour of insects under 
various conditions helps us to realize their ways better, and a realiza- 
tion of habits may often form the foundation of a successful means of 
control in cases when they are doing damage. In the second place, 
you should try to remember that Biology is not an exact vScience like 
Mathematics. When you are dealing with living animals or plants you 
cannot always employ general rules, because the individuals may tend 
to modify their actions under different conditions. In dealing with 
insects it comes to this, that every different species requires separate 
study. 

This brings us to the subject of text-books. There is rather a ten- 
dency in India, I am afraid, to demand on every subject a text-book 
which is looked on as the be-all and end-all of knowledge on each subject. 
Anything not in the text-book is incorrect or need not be considered, 
and what the text-book says must be true. That may be all very well 
in the case of exact Sciences, but it is distinctly not the case in inexact 
Sciences such as Biology. In the case of a subject such as Entomology 
which deals with an almost unrealizable number of separate organisms 
differing widely amongst themselves in structure and habits, it is abso- 
lutely impossible for any general text-book to meet all the facts of the 
case. Our knowledge is continually expanding and progressing year by 
year, and statements made to-day may be challenged to-morrow. But 
accurate observations will always endure and be useful. I want to 
impress upon you, therefore, the necessity for checking for yourselves, 
so far as you can, any previous statements or observations, whether 
your own or anybody else’s. Try always to make your information 
more complete. As I have already told you, all our information on 
Indian Insects is at present sadly incomplete. In the preface to South 
Indian Insects I particularly said that it was not to be looked on as a 
text-book because I realized, as I stated, that it was incomplete. All 
our records are incomplete and we must largely rely on you, Provincial 
workers, to make them more complete than they are at present. At 
present wc cannot even attempt to prepare a list of Crop-pests which 
will be final and not subject to numerous additions and alterations 
within a very short period of time. 

Whilst on the subject of exact observations of Indian Insects, I 
should like to say a few words about the publication of short notes of 
this kind. If you make new observations on insects you should take 
some steps to make them available to other workers. With this object 
in view I have initiated a system of publication of such Short Notes 
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<;ollected, one hundred at a time, to forni a Bulletin ol the Agricultural 
Department. One such Bulletin has been published and 1 have at 
present about half the material towards a second one,, and others will be 
issued as material accumulates. I think that you will find this a con- 
venient system for recording any small observations which you may n\ake 
on the occurrence, habits or control of any Indian Insects (’entralized 
records of this sort are not only more easily available to other workers 
but benefit by editing. I do not of course set up to have an all-round 
kjiowledge and ability to check and criticize every observation > 011 may 
make, but I can often help by adding parallel observations from litera- 
ture or other records in our collection or files. 

In response to requests from sojne Provinc^es, I have prej)ared and 
had printed a list of our coloured plates of Indian Insects. Of course, 
there have been some additions since that went to press, as new plates 
are continually being done as material is available. The new, unprinted 
plates are placed on the table so that you may all have an opportunity 
of seeing them. In going over the list of Crop-pests I should be glad 
if Provincial Delegates would state the fact if they consider that any 
figures or plates are required of particular insects of importance in their 
Provinces. 

I will also arrange to give an exhibition of Lantern Slides of Indian 
Insects on one of the evenings of the week during which you will be 
here, so that you may be able to sec the new slides and bo in a position 
to know which will be of use to you. [This was done.] 

One result of the War has been the difficulty of obtaining supplie^i 
at present. Last month I went down to Calcutta and interviewed all 
the Firms importing Spraying Machinery and have got together here a 
collection of machines representing the various types that are obtainable 
now-a-days. These are in the next room together with samples of 
various insecticides. You will thus have an opportunity of seeing for 
yourselves what is obtainable now and of knowiiig where to obtain it 
and details of price, etc. 

vSo far as more j)urcly entomological apparatus is concerned I have 
been in correspondence with Messrs. Lawrence & Mayo about the manu- 
facture and supply of improved types of nets and store^-boxes, and J 
hope that these will be available shortly. As regards the present supply 
of other apparatus, such as pins and glass-ware, we will gladly give 
you any information we can on the subject. 

The Laboratory, with the Collections and Records, tbc' fnsectary 
and Silk-house will of course be open for yoiu inspection during the 
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time you are liere, and I hope that you will all take the opportunity of 
seeing anything that you want to see. 

There is one other subject on which I will say a few words, and that 
is in regard to the Lankina inve.stigation which has been taken up. You 
all, I suppose, know what Lantana is ? [Some of the Provincial Dele- 
(jafes staled that they did not know Lantana, and fresh plants were conse- 
(faently obtained and evhihilCAl at a subsequent meeting.] Some of you at 
least know it and may know how it has gained a footing and spread in 
many areas in India and Burma until it has become a serious nuisance. 
You may alsf) be aware of the methods by which attempts have been 
made to control it in other countries, notably in Jfawaii, by the intro- 
duction of various ijhsects to check its capacity for fruiting. It has 
been proposed that similar steps should be taken in India and, as a 
])reliniinary step, M\\ Ramachandra Rao, of the Madras Agricultural 
Department, has been placed on special deputation to study Lantana- 
and particularly to try and find out whether we already have in India 
or Burma any insect which is capable of checking its spread and which 
may be safely used for this purpo.se. Mr. Ramachandra Rao has come 
to Pusa to attend this Meeting and later on will tell us the results of 
his preliminary investigations. Next month he will start work in Coorg 
and will probably remain there until the monsoon breaks about June,, 
or as soon thereafter as he has fini.shed any work which he may have 
in hand then. After that, during this year and next year, he will visit 
other localities wdiere Lantana occurs, in his search for insect checks 
on this plant. No definite programme can be arranged yet, but, whilst 
you are all together here, I want you to take the opportunity of talking 
the matter over with Mr. Ramachandra Rao and letting him know, 
as far as you can, the areas in your several Provinces invaded by Lantana 
and the be.st time of year to visit such areas, with any details of accom- 
modation or conveniences for such work and so on. This information 
will perhaps give us ii basis to work on when we (;omc to make out a 
more definite programme later on, when w'e see how the wruk is 
shaping. 

Wo come now’ to tlie main business before this Meeting, which is 
the discussion of mutual experiences with regard to the occurrence and 
control of insect pests, principally crop-pests. I am afraid that I can- 
not give vou any exact definition of wdiat is a pest or what is a crop.. 
One of the most striking points brought out by the last Entomological 
]\teeting w^as the great difference of view regarding the right of many 
insects to be regarded as crop-pests. In numerous cases, an insect, 
which WTis regarded in some Provinces as of no account at all, was claimed' 
by others as a serious pest. So that we shall have to guide oursclvca 
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by common-sense, combined perhaps with, a little prescience. 13y pre- 
science I mean this — that in some cases we know of insects whicli are 
capable of becoming, or which we consider likely to become, ])ests 
although they may never yet have been noted to do damage in India, 
and wc shall err on the safe side by including them, for the present at 
any rate, in our Pest List. I will give you two examples of what I mean. 
In writing my book on South Induni In,sects in 1913 I included the small 
Jassid bug, N epJiotettix blpunctatus, as a paddy pest, although it had 
never actually been observed up to that time to do damage to paddy, 
because, as I said, it “ sometimes appears in such enormous numbers 
that it may be assumed to be at least a minor })est.'’ 'Jdns statement 
proved rather prophetic as within two years this insect appeared as 
a serious pest of paddy in the Central Provinces. 

The second exaTiiple is Pnijjs ritri, to whose occui rence in India I 
called attention, in the Bulletin of Short Notes issued last year, as soon 
as it had been found to occur in Southern India, in Norl h Coorg. Within 
the last week I have received from Mr. Meyrick a list of id<‘ntilications 
of specimens sent to him and I find amongst them a spe(‘imen of Pr(nfs 
cifri taken here at Pusa last March. It is probable that this sj)ecit‘s 
is widely distributed and common and that it does damage to Citrus 
flowers in orange-growing districts and therefore I consider it as an 
example of an insect which should be placed on our List of Pests even 
though we do not yet actually know that it does damage in India, ft 
is a potential pest and re(|uires surveillance as such. 

At our last Meeting we went over the Crop- pests in systematic ordio' 
and considered each insect se]>araiely. For this Meeting 1 have pre])ared 
a list of cro])S, with the pests of each, and I propose that we consider 
these, crop l)y crop. I will first read over our list and give you sucli 
ijiformation as we have on each subject and then you can add any in- 
formation that you can. 

But, before we start with the lists of crops and jiests, I will ask if 
any of you have any particular subjects to bring before this Meeting. 
[To this questum there was no repJ?/.'\ 

Then \vc will ])]'oceed with the busiiu'ss Indore the Meeting. It 
would really be better to take these lists of crops in regular oichu’, 
starting wuth paddy as the most important crop in India,, and following 
on with other cereals, sugarcane and so on. But, as wc hav(' the 
benefit to-day of the presence amongst us, besides Mr. Andriwvs, of 
Mr. Anstead and Jlr. Coleman, and as they are interested largely in 
Hill Groins and also wish to attend some of the Mycological M»‘etings on 
other days of this week, I propose to start to-day with the Hill crops^ 
and we will first of all consider the insect pests of tea. 
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Tea ^(Camellia tlieifera). 

We will start with the insects attacking the leaves of the tea-bush. 
Our list of toa-pests is very incomplete because we at Pusa have little 
o])portunity of seeing them, but the following are known as more or less 
serious pests of tea : — 

S(a i { TO p us alternus. 

Biston su ppressaria, 

Barasa lepida. 

(Jlania of various species. 
llctr.rusia of various species. 

II o nio m cofjea r ia . 

Las peffresia leacosioiun, 

( ^onthepla rotunda. 

Olene mendosa. 

. 1 ndraca hi punctata. 

Phjftosca ph us dissl m ilis. 

C V ; r ujet us h iden t ulus. 

Taking these in detail : — 

SfaHroj)us alternus is occasionally found on tea and some yeai’s ago 
occurred as a sporadic serious pest of tea in the Kaliitara District in 
Ck\ylon. It must therefore be regarded as a ])otential pest of tea in India 
It is by no means confined to tea, the larva feeding on Lkijanas indicus, 
rose, tamarind and various other plants. 

It is found all over North-East India but no gcneiul outliieak has 
occurred so far. 

Mr. Andrews, will you tell us something about Biston suppressaria 
in North-East India 1 

This pest is worst all along the North bank of tlic Brahmaputra. 
It turns up every year Imt is sporadically serious in Sibsagar and Jorhat. 
There are three liroods in a year, the second ])eing the worst. As regards 
remedial measures, the pupa' are found underground around tlie bushes 
and these are dug out by coolies when the soil is opened up around the 
buslies, as is now done oh most gardens in North-East India every 
cold weather. Wherever this is done, the pest is reduced in nunibei's 
and the damage is gradually lessened. In one place the pest was bad 
in the first brood, and it was suggested to hoe around the bushes and 
collect all the pupae as soon as the caterpillars of the first brood had 
left the bushes ; this was done and, as a result of this measure, the 
second brood was not so serious. This method has the advantage of 
being a cultural practice and can be practised annually. 

That seems a satisfactory means of control as it can be combined 
with ordinary methods of cultivation. Regarding the occurrence of 
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Bislon in Southern India this insect was included in my book as having 
been once reported as damaging tea. Have you had any further ex- 
perience with it, Mr. Anstead ? 

It has not occurred again lately and I have nothing more to add. Mr. Anstead. 
It does not seem to be common in Southern India as a rule. 

We will go on to Parana lepida. This insect, as you know, is a very Mr. Fletcher, 
general feeder and occasionally occurs on tea in some numbers, but it 
does not seem to be anywliere a specific pest of tea. 

We will go on to Clania. There are numerous species, all closely 
allied and (piite similar as regards the damage they do. Tliey appear 
to be bad pests in the Northern India Tea- Districts but of less importance 
in Southern India. 

It occurs throughout the tea-gardens in Assam. The collection of Mr. Andrews, 
the bags is the. simplest remedy, and this is best done after the usual 
pruning of the bushes. The pruning exposes them to view ; there is a 
further advantage in collecting them at that time because the bags are 
full of eggs then. The pest is decreasing now, jn’obably on accomit 
of the above measures having been ado2)tcd. 

Does it occur in any ])articular localities or generally all over the Mr. Fletcher. 
Districts ? 

Tlic pest is always bad wlicrc tlie bushes are not thinned out at the Mr. Andrews, 
pruning season. 

Do you know anything ab'out the particular species of Clan la which Mr. Fletcher, 
occur as pests i 

Of the allied sj)ecies, (^lavla cranieri is tlie worst pest. Mr. Andrews. 

AVe will go on to the various species of Hetcrasla. Iji Soutlu'rn Mr. Fletcher. 
India we have llelerunia vlrencenn as a pest of tea, and in North- Kast fndia 
there is Ilclerasia naafnlllca and a group of doubtfully distinct species 
regmding which Mr. Antram had a ])aper some years ago in (he Dombay 
Natural History Society’s .Journal. J have not myself seem livtcrasla 
oji tea in India, but I have seen Ilctcranla chajala oji tea in (V\ylon. So 
far as I know the habits of all the species arc very similar. One. gels 
an enormous swarjii of larvae in a very restricted area, often three or 
four acres in one corner of a field, where every bush is s wanning with 
the larvae which do great damage ; but the outbreaks are sporadic 
and rarely recur for some time after each attack as the larvtC are very 
heavily parasitized by Tachinid flies. 

In the Duars the caterpillars generally swarm out of the jungle and Mr. Andrews 
get into the Tea Plantations. At times the attack is very bad. Some- 
times large swarms of moths arc seen in certain localities, but the con- 
sequent damage from their caterpillars is not much. 

1)2 
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Are there any particular conditions under which such outbreaks 
occur ? 

There is no evidence as to what conditions are favourable to a 
sporadic attack of lied slug, but there seems to be a breeding ground 
somewhere in the Tondoo Forest in North J3cngal ; gardens situated 
close to this forest are most subject to attack. 

In Southern India, in the case of Ileteriisia virescens^ the pest is cleared. 
out by hand-picking. 

Do you not find any difliculty in getting that done ? In the case of 
Heterusia cingala, my recollection is that in Ceylon there was some 
diflicultv in collecting the larvtc hy hand-picking on account of their 
stinging. 

The caterpillars do sting but on the estate in question we had no 
complaints from the coolies. 

The next insect i.s IJomona coljearia^ which is of course a very bad 
pest of tea in (Wlon. Whether it occurs on tea in ^Southern India 
appears to be rather doubtful ; J have not yet seen any specimens from 
tea and the only South Indian examples T have seen at all were a couplc- 
which 1 took at rollibotta, in South ('oorg, whore there was no tea Jiear. 
In North-East India Mr. Andrews has lately informed mo that he has 
recently ol)tained it in small numbers, but, so far as we kiiow at pi’csent, 
it does not appear to be a regular pest of tea in India. However, as it 
occurs in the Tea-District.s and is a potential i)est o£ tea, we had better 
leave it on the Pest-List for the present. 

In Southern India, however, we get another leaf-roller on tea. M e 
have specimens reared from larvae found twisting tea-leaves in the 
Nilgiris. But this species is La spey resin leueoslowa. How far it is 
a regular pest I cannot say. If Mr. Anstead will try to ])rocure us some 
specimens of these tea-rollers in iSontlicrn India, it will doubtless help 
out our present knowledge on this point. 

I will try to get some spceinien.s. 

The next insect on the list is Vontheyh robmda, a small Limacodid 
moth, whicli was scut iti to us recently by Mr. Anstead as damaging tea 
in (he AVynaad. It is rather interesting, because this same s})ecies, 
which is a])parcutly rather a rarity as a rule, suddenly aj)pearcd about a 
year ago as a pest of coconut in Malabar. Like a good many of these 
Liiiiacodids, it ])robably feeds on various trees and plants and may 
oc(*ur on almost anything and, when it does occur, it appears in large 
numbers and does considerable damage for a generation or two, after 
which it disappears again. 1 do not think it is likely to occur regularly 
as a pest of tea. 
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It is said to be very bad in the Wynaad*over small areas but I have Mr. Anstead. 
not seen it myself. 

The next insect is Dasyclnra (Ohne) mendosa. It is a ])olypha.^ous Mr. Fletcher, 
insect, occurring on tea occasionaMy as a minor pest, but does not appeal 
to be of much iinportance. 

The next tea-pest is Andrava hipanctnUi, which occurs in Assatn, 
fachar and Sylliet as a serious pest of tea. There arc t\A^o broods, in 
January- February and in April-May. The whole of the leaves may be 
eaten off, leaving the tea-bushes stripped. The larvtU occur in con- 
spicuous clusters and may be hand-picked. 

Yes ; they can be collected by hand easily and nothing else recjuircs Mr. Andrews, 
to be done. 

We now come to two weevils, both recently described by Dr. MarslialJ Mr. Fletcher, 
and stated to do damage to tea-buslies in Assam. Tliey are, ( I ) Pltylos- 
caphiH (UstiimilU, recorded on young tea-shoots in Assam and (2) L\)ri- 
(jctus hidvHtuhfs, lecorded as a serious pest of tea in Assam and also 
occurjing in Tapper Tlurma. Perhaps Mr. Andrews can tell us something 
about them. 

in Assam is found on leaves but no control measures arc Mr. Andrews, 

practised ])eeause jio satisfactory measure has been devised so far. In 
the case of old trees the damage done is negligible, because the tender 
leaves alone are eaten. 

That brings ns to the end of the leaf-eating pests of tea. Has iuiy Mr, Fletcher, 
one any other leaf-eating tea posts for discussion ? [To fills 
thfo' was no reply. | Then w'C Avill juocccd with the boring insects which 
attack tea and Avitli tlic borers w'c will include the bark-eaters also. 

I Lave the following species on my List, viz. : — 

Xy leboru s fo r 1 1 tea tus. 

Zeiaera cofjew. 

P/i assn 8 in a Idhar ic us. 

Coelosterna scuhralor, 

A rbela dea. 

A rbela quadr in oiata . 

Of these we have lately had some iiupiiries from Ceyloii regauling 
the occurrence in India of Xylcborus fornicatus, the Avell-known “ Shot- 
hole borer of Ceylon, and we can only say that at present \l se(':i]s 
rather doubtful whether this insect occurs in India at all. 

Zcuzera cofjew, the “ lied Borer ’’ of the Coffee Districts, occurs in 
tea as Avell as in various other plants. We have, for example, a, rceoid 
of its occurrence in cotton in Burma. I have seen it in tea in ( eylon 
and it occurs, boring in tea, throughout North-East India but is scaicely 
«a serious pest. 
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PhassMS mdlaharicm was. reared from a larva found eating the roots 
of a tea-lnish in Southern India, but is not a specific post of tea, so far 
as r know. 

Codoslenui scahnitor is recorded by A\hitt and Mann as found on tea 
in Assam but is not a pest, T think. 

We come now to the species of Arbcla, known as Ikirk-eating Jjor(?rs 
of t(‘a ill Assam. Mr. Antrani wrote a bulletin on these iiis(‘cts and 
pf‘rlia})s .Mr. Andrews will tell us some more about them. 

Both Arbchi dcd and A. quadrinotala occur in tea-gardens in Nortli- 
East India. It has been found that the application of Soda washes is 
very olTective in controlling them. After such Ireatment the cater- 
pillars do not cat the bark. 

Ean you tell us something more about these washes, and how thev are 


applied ? 

Any of the following thi'ee solutions may b(‘ used 

(I) r.iusi it* So(l;i (08 |»(*r (H*nl .) .... 

WahT 


( 2 ) Siulii 

Wat.T . 


2 II). 

lO (jailnii 

7 If). 

2 If). 

10 nalliin- . 


(S) Soda 
(^luicklimi* 


Wat (‘I- . 


21 II). 

2 ' 11 ). 

10 ualli)ii<. 


Th(‘ soda wasli may be applied by means of a brass spraying macliim* or, 
better, by nooins of a swab of cloth at the end of a short bamboo stick. 

W(^ now com(‘. to the various sucking insects, bugs, and scales, wliieli 
attack tea, and with these we may consider a few' miscellaneous pesti 
sueli as mites and e<dwa)rms. On my list I have : — 

PcccHocoris lalm. 
lido pdds (bcii'ora . 

If do pdf is anion a. 

DispJi inctns Inane rails. 

E ntpoasca jlavescens. 

Leca ninni h cm ispliaericu m . 

Jjccanhim nvjnan. 

A s p id iot a.s* camellkr . 

Ch ion as p is maim i. 

Hemwh ionaspis I hem. 

Aphids. 

Thrips. 

Tdranjp Ims humil/tius. 

Ph ytoptvs carmalus , 

Eelworms. 
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Pwcilocoris latus is a large Potitatomkl hug which is apparent I v 
confined to North-East India. 

The damage it does in North-East India seems to lx* })robltmiat ieal. Mr. Andrews. 

Is it not an agent for damage to tea-s(*.eds bv a fungus V Mr. Fletcher. 

Yes: there is a fungus wliicli gets into tlie tea - s«htIs through the Mr. Andrews, 
punctures made ])y tlie bugs, but this fungus is also found in seeds which 
have not ])een punctured. 

And as regards control ? Mr. Fletcher. 

( ontrol is simple and consists only in hand-collection of the bugs and Mr. Andrews, 
killing them. 

A\ c will go on to IlcJopclfis and DisphincfHs. Tluue lias becni con- Mr. Fletcher, 
sidi'ralile confusion with regard to th(‘. various s])(‘ci(‘s of Ilcloprlf/s 
found on tea, and tlun'i’ distinctions wcredi^alt with by Dr. Alann in \'ol. 

I of our Entomological Memoirs. Ivoughlv spcaiking I bcli(‘V(‘ tha< in 
North- h]ast Fndia the common “ mosipiito-lilight *’ of t(‘a is Hcloprlfis 
thci . Avher(*as in Soutli India, we get Ilclopilfis aalonii and (loubtl(‘ss 
I)ispJ/iiicfi(s Jfiunrndis is oft(m mixed ii[) with this. Jt is possibh* (hat 
IJ('lop('lfis ciiiclioiKf’ also occurs in Soutluu’n Jndia, but wi* shall have to 
study a good d<‘al of matiM’ial in good condition b(‘.for(‘. we can say much 
about its i(b*n(i(y. I hav(‘ not myself s(a‘n llclopellis on t(‘a, in India, 
so 1 will ask Mr. Anst(‘.ad and Mr. Andrews to (cll us their e\|)(‘ri('iic<‘s. 

In Southern India l/clopcilis is worst in tlu‘ monsoon. Spraying is Mr. Anstead. 
Old of the (|U(‘stion (Inm. but hand-catching iN of soni(‘ iis(\ l( al.'.o 
flourish(‘s on a, kind of w ild palm, and removal of llu'.si' (n‘('s is iisidid. 

It. also fe(‘ds on Citichona. In tln^ Wynaad one finds a biisli infested 
hen' and th('r(‘, but it nev<*r does any appreciable <lamagc. 

Sj)raying on a large scab' is ini]>ossible in Xorth-lbist India. \\ Ikmi Mr. Andrews. 
Ilrlopcifis occurs in isolat<'d |)atchcs, .sjiraying with linn' and siiljbui* 
cojiibiiM'd witli ])lucking (d’ buslu's outside and inside dot's somt' good. 

^lany spray materials liavt* bet'n lib'd against //r/opr/Z/.s, but nont' can be 
usialsiicct'ssfully on a larg(‘ scah‘, owing lot he labour conditions, shortagt', 
of water, the fact that IL^Ioprlds is at its worst during tln^ luiny st'ason, 
when spray materials are I’apidlv washed olT, etc. Also, nont' of the 
S[)ray matei’ials tried havt^ bet'ii found to be rt'aliy t'liicacious ttvcii 
under favourable conditions. Tlie fact that tlu^ laislies art' giown bu- 
the young leaves, Avhicli are the most tendt'r jiarts ol tin' jilant, is a dilli- 
culty ; how" much so might lie gathered from tin' lact that tin* first stagi^ 
larva can I'esist a formalin solution of twict* the strength which uttiihl 
burn tlie young shoots ])adly. However, spraying with linn'-sulphur 
solution has been found beneticial in some estates when' only small patcht's 
of tea were alVectcd, ])ut a second s})raying is invariably neet'ssary eight 
days later to deal wdth individuals which w'cre in the egg stagt*. at tlic 
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time of the first application, and the spraying, wherever possible, is 
nsiially siipplenientcd by plucking off all young shoots, care being taken 
to pluck those in the heart of the bush as well as on the plucking surface. 
Hand-catching by small boys is almost universal. 

A study of the distribution of this pest brings out several curious facts. 
It occurs, at its worst, in the Terai and Duars, and in those pails of 
Cachar, 8ylhct and Assam which approximate to the hills, and where 
there is a liability to dull, rainy weather, with absence of sunshine and 
lieavy rain for long intervals. This sort of weather is (^xcej)tionally 
favourable for the development of Ilelopeliis, and it has been found 
possible, by plotting curves based on the number of rainy days, and 
the amount of fall per day, to correlate conditions and intensitv of 
attack. In the Huars there are two distinct ty])es of soil. One is a 
grey loamy soil, the other a stiff red clay. It was noticed that most 
of the badly affected gardens were on the grey loam, gard^ms on the red 
clay being much less liable to attack in most cases. Examination of the 
analyses of typical samples of these soil types showed that the ratio of 
available potash to available phosphoric acid was high in tln^ red clay 
soils and low in the grey loams. Sajn])h‘s from red clay soils which were 
becoming liable to attack were found to occupy an intermediate [)osi- 
tion. In Cachar Ilelopeliis attack is worst on tluj hheels, least on the 
red Icehfs and here, again, the same differences in the ratio were found 
to obtain. Experiments were therefore carried out. to ascertain wliether, 
by increasing this ratio, the bushes i]i a soil could be rendorod h‘ss l!a])Io 
to attack. The first experiment, carried out in a garden in ( aehar, 
consisted in the application of 8nl])hatc of potash, and this gave excel- 
lent results, even though the potash was ap})lied towards the end of the 
season. During the next season an extended series of ex])eriinents 
was drawn up, to be carried out on estates in the Duars and Cachar. 
Owing to the outbreak of AVar, the series could not b(‘ carried out ni 
(oto, but beneficial I’osnlts were obtained, on both the red clay soils and 
on the grey loams, in certain cases. Last season further (^xpei inumts 
were carried out, and it is significant that, on estates when^ results had 
been obtained before, similar results were again obtained. Thus evidence 
has l)ccn obtained to show that an addition of potash, in a readily soluble 
form, to a soil, will, under cert.ain conditions, produce a decrease in the 
liability of the busiies growing in the soil to Ilelopeliis attack. One 
of the conditions necessary for this treatment to be effective ap])cars to 
be a shortage of lolal potash in the soil. In the case of the grey loam of 
the Duars, however, we find that while the total amount of potash in 
the soil tends to be slightly on the high side, and the total amount of 
})hosphoric acid tends to be on the low side, the “ available ” quantity 
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of potash is low, in some soils of this ty})e being merely a trace while 
the ** available ” quantity of phosphoric acid is exceedingly high, more 
so than in any other soil in tea. Addition of potash to such a soil is not 
of great value, and it Avould seem that it is fixed, and renderi'd non- 
available almost as soon as it is added. The problem before us, therefore, 
is to discover the factor or factors which bring about tlie fixation and 
liberation of potash and phosphoric acid in the soil, and future work 
is to be directed to this end. 

The soil, of course, does not act directly on Ilvhpdda, luit must, act 
indirectly through the bush. An inquiry was therefore Instituted to 
ascertain whether any relation could be traced lietween Die attack of 
the ])est and the composition of the half on the liusli, which could be 
correlated with dilferenccs in the soil. Samjdes of h‘af wen^ (a him from 
thiec estates at iutervals of a fortnight throughout the, sanu' season 
and analysed. On one estate. IL'Ioprlliti, though serious in si)iu<' vears, 
did not appear that season. On the second estate tln^ pest wi\s serious, 
and became more so as the season progressed, but tlu' area n(‘V(‘r i(‘aclied 
a stage at which it failed to give leaf. On the third estate tlie busies 
shut up entirely at the. end of August. The results wcue excocalingly 
interesting. On the first estate the ratio of potash to ])hosj)]n;ric acid 
remained fairly constant throughout the season. On the second (state*, 
this ratio gradually increased, the rate of inciTasc Ix'coming greater as 
end of the season was approaolied. On tliethird estate t In* rat io inci (*itsed 
still jnoro rapidly, and in August tin’s increase was so japid thai- tln^ 
curve became almost vertical. This experiment ne(‘ds io he n pealed, 
and tlie difTereiiecs obscuwcid are ratlier the result of attack than lln* 
cause of it , but here again tlie ratio of potash to phosphoric aciii is s( (‘u 
to have a bearing on the question. 

• E.xperiinents have also been tried, by injection of Inishes wit h soiiibh^ 
mineral salts, and by keeqiing plucked shoots with the cut (Mid of tln^ stalk 
immersed in different solution, to see whether differences in liability Io 
attack could be brought about. Differences have liecMi ol>served. but 
the experiments have not yet been carried far enough for any ddinitt* 
statement to be made. 

In Soiitheru India the case is entirely opposite. Tlie large]- (plant ity Mr. Anstead. 
of soluble phosphate gives the best results. 

'The ratio is the chief point. Mr. Andrews. 

1 mean ratio ” by the “ soluble phosphate Tlu^ coni posit ion of Mr. Anstead. 
the soil varies considerably in the Wanting Districts in Southcni fndia. 
Consequently soil surveys are the first necessity. For waiif of exact 
information on this point, several mamirial expcrinients are vitiated. 



PI10CEEDIN(;S OF THE SECOND ENTOMOLOGICAL MEETING 


2 () 


Mr. Ramachandra 
Rao. 

Mr. Andrews. 

Mr. Fletcher. 

Mr. Andrews. 


Mr. Fletcher. 

Mr. Anstead. 

Mr. Andrews. 

Mr. Anstead. 

Mr. Andrews. 


Mr. Fletcher. 
Mr. Andrews. 


At Coimbatore Helopellis anionii breeds on Nim shoots, as described 
in my note in the Agriciillural Journal, 

At Tezpiir Hehfeltis (theivora) has also been found breeding on 
mango. 

We will go on to Emfoasca flavescens, which is said to occur abun- 
dantly on tea in Assam and the Duars. Doubtless Mr. Andrews can 
toll us about that. 

It is found all over the Hills in North-East India. The leaves of the 
attacked bushes get a peculiar flavour which improves the quality of 
the tea made from them. In the Plains this insect does not give such a 
marked flavour and may do harm. In one instance, three years ago,. 
Ewpoasca suddenly appeared in the middle of a [>,000 acre block of tea 
in Assam in June, and completely checked the growth on one section. 
It had not been known tlnu'c before for at least twenty years back ; it 
never spread to any other section ; it lifted in 'inly, and lias not 
reappeared since. Why it apeared, where it came from, and why it 
has never reajipeared, I can not say. 

We will go on to Scale Insects, on which there is a paper by (Ireen 
and Mann in Vol. I of our Entomoiogical Memoirs. 

In Southern India the worst scale is Aspidiolns catnelliae, which is 
very troulilesome on young plants. Spraying is the best remedy and 
this is easy on young plants. 

Chionai^pts nmnni is another bad pest of tea-bushes. It interferes 
with the ordinary processes of digestion of the plant ; as a n‘sult of the 
attack the shoots get starved below the point of attack. It is serious 
in the Darjiling Disirict only. The application of Soda AVash in the 
Chid Weather is the best remedy. 

In South India, Pink and Purple Mites do more harm to the tea 
than any other mites. Spraying is \an*y diflicult as a control-measure. 

lied Spider is bad in North-East India. Lime-Sulpluir has been 
found to 1)0 the best treatment and, if well ])repared and well applied, 
is successful cent, per cent. Soap solution is also useful and soaps 
containing a higher percentage of Sodium Silicate give better results 
than purer soaps. 

Can you tell us something about the Lime-sulphur treatment ; how 
the spray ia prepared and applied ? 

A stock solution is made of 20 lb. Quicklime, 22Hb. Sulphur, and 
50 gallons of water. This is diluted to one in ten with water and applied 
by means of a Sprayer. The best machine for the purpose is the Holder 
Knapvsack Sprayer, made of Virex ” brass alloy. Copper vessels, 
should not be used. 
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The difficulty with all these spraying n-^^terials is to secure a standard Mr. Anstead. 
uniform quality. Samples submitted for trial may be good, l)ut sub- 
sequent supplies do not always reach the same standard. 

That is our experience also. Mr. Fletcher. 

\}^arious delegaleis gave exam'plcs, and the general opin ion of the Meeting 
was to the effect that a proper standardization of all proprielarg insecticides 
in India is of great importance.] 

Aphids arc very bad in nurseries in Southern India. Mr. Anstead. 

And in North-East India. Mr. Andrews. 

Tobacco and Soap sprays seem to be indicated. Mr. Fletcher. 

Thrips is bad in Darjiling and the Plains. There arc two varieties ; Mr. Andrews, 
one the Black Thrips and the other the (Vnnmon Thrips. The lifohistorv 
of the Common Thrips is as follows : — the egg is laid inside the young 
leaf ; it is very minute, and invisible to the naked eye ; the. larval stage 
appears to go on for throe weeks or more ; the pu])a is found in the soil ; 
the adults appear in Ma}' and it ap])ears that there ar(^ not more than 
two broods in the year. Several spray mixtures have l)een tried : - 

(1) Cook's (?) Nicotine, 

(‘J) Lime Sulphur. 

(3) X E X. 

(4) Katakilla. 

(o) Crude Oil Emulsion. 

Of these, X E X was found to be the ])est. The composition of this 
substance is not definitely known, but the active ingredient was found 
to 1)0 acid, and of a fatty nature. In trials, the incidence of the pest 
was reduced to o per cent, in treated )>lots as compared with 50 ])cr (amt. 
in untreated controls. 

Lime ^Sulphur was found to be the next best, and Nicotine Solution 
.came next. Katakilla and Crude Oil Emulsion were not found to give 
good results. 

As the larvLO enter the soil to pupate and apparently remain there Mr. Fletcher, 
for some time, could not cultural methods be employed succcsstully 
in the spring months? 

This will be useful but only if done before May when the adults emerge, Mr. Andrews, 
and if the cultivation is deep enough to reach the firm soil in wliich 
the larvte pupate. 

Regarding the Black Thrips, the egg has not been found so far, Mr. Andrews, 
but the larva is known ; the pupa is found in the lichen on the bushes, 
and there are probably two broods in the year. 

Soda Wash is the best method because it removes all the lichen 
which gives shelter to the pupa. 

Any more pests of tea ? 


Mr. Fletcher. 
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Another mite, as yet unidentified, which is usually a minor pest, 
did great damage last year in the Terai. The damage caused is much 
like the effects of Canker. 

That brings us to the end of Tea-pests. Of course, I know that most 
of you are not directly concerned with pests of tea as such, but many of 
these insects arc not confined to tea and this discussion has brought out 
many points of general interest, such as the connection between soil- 
contents and the incidence of Helopeliis and the value of spraying and 
other insecticidal methods. I am sure that we are all indebted to Mr. 
Andrews for the information he lias given us. We will now consider the 
pests of Coffee. 


Coffee {Cofjea anibica,) 

We will take first the leaf-eating sjiecics : — 

Est iipnene lad I nca. 

Crea tonot us (fang is, 

Olene mendosa. 

Pa rasa lepida. 

Bclippa je.rrugin ea, 

Hon lona coffca r ia . 

A ularches miliar is. 

Leaf -miner. 

Sfpuf) iezom ias j rater. 

S}/mpie::o7n ias creJaceus. 

Serica j^Tuinosa. 

None of these arc of any great importance as pests of coffee in India. 

Esiigmene ladinea, Crealonotus gangis, Olene mendosa and Parasa 
lepida are all CNamples of polyphagous species which may occur 
sporadically on coffee. 

Belippa ferruginea (lalemia) is the curious, squat, rounded, tiale 
green, gelatinous, slug-like larva which is found commonly on coffee- 
leaves. It occurs ill some numbers in Coorg, but cannot be said to 
do damage, so far as I know. 

Homona coffearia probably breeds on coffee in Coorg because, as I 
told you when discussing this species in connection with tea, I took 
exain])les at Pollibctta, where they must have bred on coffee. However, 
we know nothing of its occurrence as a pest of coffee in India. 

Aularclies miliaris is sometimes found in large numbers on Coffee 
Estates, usually on paths or in open spaces. They apparently congregate 
for pairing and are sluggish and fairly easily killed by beating with 
sticks or any similar simple means. The immature hoppers are found 
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on the coffee-bushes and may do a little damage at times, but Avhrclies 
can hardly bo classed as a bad pest of coffee. 

Then there is a Leaf-miner which is quite common in the CbtTee 
Districts in Southern India. It is probably a fly but I have never betm 
able to rear anything out, although I have collected scores if not hundreds 
of mined leaves. It is more of a curiosity than a pest, but I mention 
it in case any of you may be able to rear it out successfully. 

Then there are the two weevils, Sympiezomias jraler and S. cretaceus, 
which occur on coflee-bushes in Southern India and nibble the leaves ; 
but they are scarcely pests. 

Serica pruinosa has also been reported (I.M.N. 111. 117) as defoliating 
coffee-bushes at Devikulam in the Madura District in June 1892 and also 
in Travancore (I.M.N. III. No. 6 p. 3). 

Then we come to pests of Coffee-seedlings, aiu.l hero wo meet with 
two serious pests : — 

Eiuva mjefia 

Psendococcus {Dactylopius) cilri. 

Eicroa seyetis is a common cut-worm in the Hills of Sout!ier]i India 
and has l)cen recorded as doing serious damage to Coffee-seedlings in 
Mysore. 

Aptcrite has been tried and found useful in such cases. Mr. Austead^ 

Usually in the case of these cut- worms, mechanical measures, su(‘h Mr. Fletcher, 
as grubbing up the soil wn*th a stick and collecting the larvie, give the 
best results. 

Pseudorocens citri is sometimes a bad pest of young coffee-plants Mr. Fletcher, 
especially after they have been planted out. When in South Coorg I 
saw a good many cases of this, and in some cases at all events Aptcrite 
had been used quite successfully. 

DaclylopinH is particularly bad in South Coorg, and Aptorilci has betm Mr. Aiistead. 
*tried there with great success. It is appli(‘d. generally hidV)r(^ the mon- 
soon, in rings about an inch deep around the s(M\lIings. 

Has anyone else f ried Aptcrite ? Mr. Fletche:’. 

I have tried it against Uround-bcctles but did not ffiul it of much use. Mr. Ghosh, 

Besides Pseitdococcus, we have several insects which attack tlui roots Mr. Fletcher, 
of coffee- bush OS although we know very little about them. There aie 
several Melolontliid grubs, one of which is pr()bal)Iy Ilolofnclna coujrrhi, 
which Mr. Anstead has sent us from Santikoppa, in Nortli Cooig. Cica- 
das, again, emerge in some districtsiiienormous numbers from the ground 
in certain years, and, although we really know nothing of their lifehis- 
torios in India, we may presume judging from the records of lifehistories 
in other parts of the World, that they spend their early stages as root- 
feeders and therefore may do damage to coffee. It seems very probal)Io 
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that \vc may have in Soiitlicrn India some lon^^-livc'd species comparable 
to the well known “ 17-year Cicada ” of North America, but e.xact 
records of the emergence of lar^e swarms are required. 

We will on to the Borin" Pests of (k)fTee. These include 
XjjloirccJi us (juadripes 
Zrinera coffcw 
Colly line beetles. 

Of thes(! Xiflofreclnis (juadripcs, the ‘'White Borer " of tlu‘ Cofh^e 
JManters, is ])y far the worst pest and did a tremendous nmoiinl of damaye 
two vears a"o in South Coor". On one uroup of estates, of about 500 
acre's, a])proxiniately 100.000 colfee-bushes had to be taken out and 
(h'stroyed. and of course rejdaced by voun,u plants, and all tliis des- 
ti’ijction oc(‘urr(x] in one season. Tliat will "ive yon some' i(h‘a of the 
dainayc'. done. I visited Coor" in connection with this at lln^ (‘nd of 
1015 and did some work on tlie lifehistory of the bee'tle and contred- 
measures but, before^ disciissin" these. 1 will ask tlie Mysoi’e. cb'le.yate 
to "iv(‘ us tlu'ir ex])eri(mces. 

I will ask Mr. Kunhi Kannan to an account. 

Xiflolnrhus (fiKulripes is a veiy bad |a'st of cotfee' in all ai’cas in ^Mysore 
wlu're colfci' is nrown. .\n alt(‘rnat iv(' food-])lant has Ix'cn found by 
J)r. Coleman, but I foryet its name. [Name^ has since' be'e'u yiven as 
Olcd dioica Boxb. | 

Was it Wciidhftxlui ? Theu’e' is a. HV//e//(/.ee/5/ (uofouiuixi) e'ennmon 
are)unel .Mencara whie*h I thought, whe'ii 1 was theren was a ])re)bable 
foe)d-])lant ed XjiJdlrcclius, althe)U"h leliel not aedually tijid iiny larva' in 
it. 

I cannett reMiiemdje'r the name;. 

The* e*_"ys ai’e; laid in the* bark in cracks atid crevices. 

Here is an un])ublishe‘.d cedoured plate;, which was doi'Le; he;ri; from mv 
material brought back from ('oor". It slows ihe eii'i and all siaa''s an.el 
jiK'thod e)f attack, and may help to illustmte' ye)ur acce)un1. 

The e;:" takes six te) nine days to hatedi in i\lyse)ie;. The <irub bores 
into the tre;e and penedratie)!! take's a circuite)us re)ute to re;ach the wood. 
The larva live'slbr nearly a ye'ar. Youn;^ tre'cs, of fe)ur to five; or six 
ve'ars, are; damaged most and these 1re(_‘s cannot survive the; attack. 

As regards remedial measuivs, scrubbing the bushe'S is the only satis- 
factory thijigto do, and this should be done emce in the middle of Nove;m- 
be;rand again at the eiui of the month. Coconut brushes have bee;n found 
te) be the best to use for scrubbing. These brushes are made from husks 
of coconuts cut in two transversely ; the cut ends arc then beaten out 
and made into a sort of brush. The idea in scrul)bing is to kill all the 
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eiros and the Yo«n<!: larvin that have not yet penelraliKl into the trees 
Experiments to test the relative efficacy of (1) Scnil)])in^ and (2) Seriil)- 
bin;.^ and whitewashing have been conducted over nearly 1, 000 plants. 

Tlie results will be available next cold weather. 

Tlie. ])e(^tles are found in tlio S])rinij also. Is there a second brood ? 

Thai is only a cas(i of deferred einer^<*.nce. 

Jlav(^ you found any natural enemies of Xiflotrrcimfi ? 

Two Jlymenopterous parasites have ])e(‘n noticed. Tlnn'r t'lUiS arc 
appai'imtly laid on tlie « 4 i‘ub wlien it is just below tin* liark. Amongst 
birds also, tlie iflue Ihu'bet extracts the larva* ))y piading olf tin*, bark. 

Nearlv t(*n pei' (*(‘nt.. of tre(‘S pulled out liy planteis for borm* have been 
found to have had tin*, lar\a‘ extra('t(‘d in this wav. 

1 liav(‘ sei'u a. blue iciineumonid hunting ov(*r tlni busln‘s as if in 
Si arch of X (flufi'd'lni.s grubs ; unfortunately [ was not abh* to obtain 
specimens, but it was probably Xf/bfnnuuis cfrruIrsrcHS. 

Itegarding birds, om^ often se(*s busln*s ripped open by liirds. and the 
planters say that tliey extract the gmbs of X/flotrcchus. I cannot sav 
what lln^ birds are, but 1 imagine, that they are woodpeckers of sorts. 
lUit tin* point that strilo's oin^ in the EoHee Districts, in t.'ooi’g at least, 
is lh(' gM‘at scarcity of bii’ds. This is undoubtedly din^ largely to tin* 
fact that the .\rms Act do(\s not ajiply to (’oorus and that the jungle 
t?ib(‘s employ<d on (‘states cari’v liows and shoot and (‘at. (‘V(‘ry biid 
1ln*\’ can kmu'k down. Jt is <piite common, in walking along a patli 
through th(^ ('olTee, to come, across a lew ston(*s put t og<‘! In*!*, wit h t he 
ri‘mainsofa and a f('w f(aith(‘.rs scatt(‘r(‘d on die ground, t(.> show 
wh(*r(‘ some, small fiirdhas been knoelo'ddown and eook(‘d and eaten on 
di(‘spol. So J do not think that birds are a very iinjiortant factor 
in (du'cking Xi/loh'vclms, and as i'(‘.gards parasit(‘S these do not S(M‘m to be 
a^ all common. 

If w<* hav(^ heav\' show (*i'S atdhe time ('ggs are b(‘ing laid, I he dania 
caiis(‘d b\- these l)(*<*tl(*s in the following s(‘ason will la* much less. 

Ar(‘ th(‘ eocs so looselv laid on the bark that th(*.v ar(^ wasln-d awav Mr. Ghosh. 
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by 1‘ain ? 

1 cannot (*xplain this, but that is the g(*neral expinieiice. 1 b(‘li(*\'e, Mr. Kunhi 
that tlie r(‘sult is due to the constant dripping of water along the trunks 
during the heavy rains. 

W'ould not the eHect of rainy weather tend to ?’(;duce ovijiosil ion, as Mr. Fletcher, 
the f(*inale beetles only fly fready on wairni, sunny days ? 1 should think 

that is a more likely ex})lanation. 

As regards the eggs, they are thrust right into the bark, usually 
under tlie loose scales that one finds on older co nee-bushes and would 
not bo likely to be aifected very directly by rain. 
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Have you tried the effect of any deterrents to prevent egg-laying ?' 

Several deterrents have been tried, but not a single one has been 
found successful. 

That was iny experience in Coorg also. On one estate where Jeye’s- 
Fluid was used, I examined some bushes about a week after it had been, 
applied and had little difficulty in finding healthy eggs under the l)ark. 
All these deterrent washes only seem effective so long as they retain a 
strong smell over the stems and branches. 

Fan you tell us how many eggs are laid by each female beetle ? 

I cannot give any exact figures for oviposition, but by dissection 1 
have foimd more than one hundred eggs in one beetle. 

Probably about one hundred is the normal number. In one female 
which 1 dissected I found 1^8 eggs, mostly large and well-formed but 
about twenty-five per cent, were still small and undeveloped ; this female, 
however, was cauglit as an adult and may already have laid some of 
its eggs. 

Regarding the eggs, these are of indetcrniinate sha])e, long, rounded 
at the ends, white, and soft, and look rather like minute rice-grains. 
They are thrust singly, or in little groups of six or eight, inside cracks 
and under the bark ; they are rarely visible without removing the scales 
of bark and are very rarely laid externally. Eggs laid oti 1st November 
1910 hatched out on r2th November, thus taking eleven days ; but 
these eggs were kept all the time in the shade, so took perhaps a little 
longer than usual. The young larva bores into tho stem either under 
or alongside the place where the egg was laid, or not far off (perha])S 
a (juarter-of-aii-inch). It bores in rapidly and soon only the tip of 
its tail is visible. It first of all bores a gallery around the stimi just 
under Hie bark and produces a ridge over its gallery which looks just 
as if a wire had been thrust under tho bark ; later on the bark usually 
cracks across tho top of this ridge and makes it more conspicuous. 
You will see what I mean in the coloured plate. Then the larva bores 
into the solid wood and seems to burrow about more or less indiscri- 
minately. Mr. Kunhi Kannan has ]ust told us that the life-cycle lasts 
for a whole year, but as regards that I can only say that, so far as my 
experience goes, one seems to get two emergences of beetles, one in April- 
May and the other in November, the latter being far more numerous. 
Whether some descendants of the normal November brood emerge six 
inoutlis late, in April-May, after having taken 18 months to complete 
their lifehistory, or whether there is a definite emergence in April-May 
descended from parents which emerged the previous year in April-May 
or even whether there are two broods in the year, seems to me at present 
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rather doubtful. I started some experime*its at Pollibetta in Novem- 
ber 1915 with female beetles caged over young cott'ee-bushes, which were 
presumably unatfccted, to see when the next brood of beetles emerged, 
whether in May or November of last year ; but unfortunately the experi- 
ments were upset by the departure of the planter in whose charge they 
had been placed. It is certainly the case in many of these wood-boring 
longicorns that the length of lifehistory is very variable and it may be 
so with this species. The question of the length of the lifehistory is an 
important one, as we certainly require to know this exactly before being 
in a position to recommend remedial measures. 

llegarding these, so far as we know at present, the most promising 
scheme seems to be to prevent oviposit ion as much as possible and to 
kill the eggs and young larvae off, if eggs have been laid, before the young 
larvae have bored into the bushes. This can be done by scrubbing the 
bushes, as described by Mr. Kunhi Kannan, or by scraping off the loose 
scales of bark and so on with flat pieces of wood. It may be possible 
to find some satisfactory deterrent but, so far, nothing seems absolutely 
effective. I am rather inclined to think, from what I have seen, that 
lime-wash is of some use ; if applied at the same time as the bushes are 
scraped, it has the further advantage of marking clearly those bushes 
which have been treated, as they stand out quite clearly and the 
work is easily checked over. For this reason I should be inclined to 
recommend the addition of lime-wash to any deterrent that may be 
applied. 8ome Coffee-planters have told me that lime-wash binds the 
tree, preventing the formation of new wood ; but other Planters, of equal 
or greater experience, have told me that no such effect is produced. 

One other control-measure, which I personally am rather in favour 
of, is the catching of the adult beetles. As we said just now, each 
female beetle (or, at any rate, each large female ; for they vary enormously 
in size) may lay one hundred eggs and, even allowing for the fact that a 
proportion of captures will be males and of the females caught many will 
have laid a proportion of their eggs and that many eggs may bo laid on 
one bush, we may safely say that every beetle caught and killed means a 
coffee-bush saved. There are, I know, objections to this by the Planters, 
who say that it is not practicable, but it cert^ainly seems to me that this 
should be done. 

The collection of beetles, on a basis of rewards paid for catches, Mr. Kimlii 
has not been found successful on two estates whore it was tried in 1915. Kannan. 
The difficulty was to find the beetles. 

Instead of getting these beetles, the boys frequently bring in all Mr. Anstead. 
sorts of other insects. There is also the objection that they will naturally 
collect the beetles where these are most plentiful, so that a Planter may 
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be asked to pay rewards for, beetles caught beyond the limits of his own 
Estate. 

I have heard both these objections advanced by Coffee-planters. 
As regards the recognition of the Coffee-borer beetles, there is a diffi- 
culty, and I have even come across Planters in two Coffee-Districts, 
who knew the Borer grub well but had not the least idea what the beetle 
looked like. I have even had Aularches sent in to me by a Coffee- 
planter with a request for information as to whether it was the Borer. 
But with a little trouble there should be no difficulty in recognizing 
X'l/lotreclms. As a matter of fact, when I was in Coorg in November 
1915, we showed some beetles to a gang of small boys and sent them out 
with ])ottIes to hunt for ihese beetles, and they brought in a very largo 
number, practically all Xylofrechus quadripes. As regards tlie collect- 
ing of the beetles outside Estate limits to earn rewards, I think this 
should easily be arranged with a little supervision. 

Another species which one finds in Mysore is Xylol rechus sabscuiel' 
hfas. This looks very like X, quadripes but does not lay eggs in the 
coffee-bushes. 

Xylotrechus suhsculellaius occurs in Coorg also, and I had a few brought 
in mixed up with quadripes. There is also a Mordellid beetle which 
is a most exact mimic of X. quadripes. Such species certainly could not 
be distinguished except by an entomologist, but the small proportioTi 
of such species brought in would not, in my opinion, invalidate the 
d(‘sirability of collection of Borer beetles. 

We will go on to Zeuzera eoffexe, the Bed Borer ” of the Coffee- 
planters. It occurs in all the Coff’cc-Districts, but does not seem to 
be very common as a rule. 

ft is not a very important ])est of the coffee-bushes nor is it difficult 
1o tackle. The branches that contain the borer die back and so may 
(‘asily be located and lopped oft'. 

Then there are the Collyrine Tiger-beetles whose larvfe are some- 
tinies found boring in coffee twigs. But they are not pests as far as Ave 
know. 

We Avill go to 1/he Sucking Insects found on coffee. On my list I 
have : — 


Anlesfia eruciala 
Coccus viridis 
Pseud/ coccus cil r i 
P ii Iv Vi i a ria ps idii 


Ijcnin ium hemis'pliwricum 
,, iilgrum 

,, olew. 

Ch ion aspis b ieJavis. 


Of these, Coccus viridis or Lccanium viride, the Green scale ”, 
is by far the most important, and as some work has been done on this in 



PROCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 


Mysore lately \ will ask Mr. Kiiiihi Kaniiaii to ^ivc us some information 
about it. 

jThn insect passes through three moults before attaining the adult Mr. Kunhi 
stage. A peculiar habit in moulting has been observed in the case of Kannan. 
this insect, that it casts off only the ventral skin and not the dorsal. 

The individual lifehistory takes about four months, about one-and-a- 
half months of this time being required to reach the adult stage. 

What is the length of period during which young individuals can live Mr. Fletcher, 
before reaching a suitable food-plant ? 

. They live for three or four days. Mr. Kunhi 

Kannan. 

When I was in Coorg in May 1914 1 collected some coffee-lea ves inf(‘st- Mr. Fletcher, 
cd with this Scale and young ones emerged in the boxes in which the 
leaves were. These boxes were carried by me when I left Coorg, and 
young ones were still alive and active ten or eleven days afterwards, 
although I was then at Poona where the weather was extremely hot and 
dry and the conditions apparently very unfavourable. 

The adults may live for more than twenty days without food. Mr. Kunhi 

Kannan. 

The adults in my boxes were apparently dead. Anyway, these Mr. Fletcher, 
figures show how this Seale may be carried for long distances even on 
dried leaves affected by it. 

Another peculiar! t y noted in this Scale-insect is in regard to the number Mr. Kunhi 
of antennal joints. Mr. Green, when describing this species, mentioned 
seven segments of the antenna, but I have found in the case of bred 
specimens that this number may be reduced to three. Further observa- 
tions have shown that there is great variation in this species. No less 
than five different forms have been obtained from different parts of the 
World. The number three in the antennal joints of most of the South 
fialian forms is constant. It has therefore been described ns a luiw 
species in a paper road by me last month before the Science Congress. 

The abundant rainfall in Mysore helps to check this pest, because during 
the monsoon months a white fungus, which is very destructive to this 
Scale insect, propagates very easily. A dark fungus, which appears to 
resist dry weather better, is also elTective. 

A paper, recently published in Java, gives interesting results of Dr. Coleman, 
experiments conducted to show the relation between Aids and tins 
Scale. Coffee-plants were grown in pots and fifty bugs were put on each 
plant and ants introduced into some pots whilst others were kept free 
of ants ; in the ant-infected pots the number of Scales doubled, whilst 
in the pots without ants their number was reduced. ^Fhesc ants k(‘.ep 
parasites also from the Scales. 



MTc Anstead. 
Mr. G. R. Dutt. 

Mr. Fletcher. 

Mr. Anstead. 
Mr. Fletcher. 

Mr. Fletcher. 


Mr. Ramakrishna 
Ayyar. 

Mr. Fletcher. 

Mr. Anstead. 

Mr. Fletcher. 


50 riU)CKEDlX(4S OV TllK SECOND ENTOMOLOGICAL MEf/lTNG 

Another worker in Java-, however, claims to have obtained results 
quite discordant with those I have just described. 

Tiie persistent destructioji of ants- nests in the Cloffee- Districts cer- 
tainly seems to have had a marked effect on the spread of this Scale. 

The fact that tlui ants take very grea t care of the Coecids they attend 
on has been observed many a time by me. In Ihisa the workers of 
(Eoophylla have been noticed on several occasions removing 

the young Lecanmm hesperidum, holding them very gently between their 
mandibles, from such leaves as get withered on account of the sap 
having been drained off, on to fresh and healthy leaves. 

We must get on to the next insect. Antedia cruciata sometimes 
occurs in very large numbers on coffee in Southern India and is said to 
do considerable damage by sucking the beriies. 

It is very common in the Coffee -Districts but does not do much 
damage as a rule. 

The other sucking insects do not call for much comment. We have 
already considered Pseudococcus citri on the roots of coffee ; it is often 
found on the young shoots but not in large numbers as a rule. The 
other Scales I have already mentioned hardly seem to be serious pests. 

Rubuer (Herea hrasiliensis). 

We now cojne to 2 )ests of Rubber. So far we seem to be fairly for- 
tunate in India in having practically no pests of this tree. In other 
rubber- growing countries things are not so satisfactory. In the Malay 
States, for example, one hears of trouble with a Coptotermes and in Ceylon 
there is a Slug with a curiously perverted appetite for rubber latex. 
In Ceylon also the larva of Batocera ruhm has been recorded as boring 
iji the lower part of the stem and doing some damage. 

We have had Batocera rubus sent in a rubber stump from the Western 
Chats. 

The only insect I have seen on rubber in India, as a pest of any kind, 
is Saissetia nigra. One sees a few examples of this Scale-insect on 
rubber-leaves in most districts, but it never seems to be really serious. 

Practically speaking, we have no insect-pests on this tree. 

Cardamom (Elettaria cardamommn). 

Cardamom is grown to some extent in the Hill Districts of Southern 
India, generally at an elevation of about 4,000-5,000 feet. Amongst 
insect pests we know of the following : — 

Attacking the stem and capsules : — 

Dich ocrocis punctifera lis\ 

Lampides el pis. 
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Cardanioin Scolytid. ^ 

In tlic roots : -- 

Jlilarogra pha ranf inodes. 

Sucking : — 

Ste pha n it is tijpic us. 

Of these Dichocrocis punctiiernlis and Lampkles clpis are generally dis- 
tributed minor pests. The Cardamom Scolytid occurred very abundantly 
in the capsules in Coorg four or five years ago and damaged about fifty 
per cent, of the croj) in some localities but does not seem to have occurred 
again recently. 

HUarogmpha caminodes is known from Ceylon, but has not yet been 
definitely recorded from India ; however, it jn’obably occurs, so we had 
better keep it on our Pest-list. 

Stephanitis igpicus is a very minor pest, so far as wo know. 

Cinchona. 

Cinchona is grown in a good many Hill localities in Jndia, but wo Mr. Fletcher, 
know of few pests except in South India. 

On tlie loaves wo get Deilephila nerii and Si/Mpiezomias decipiens. 

Deilephila nerii is not common on Cinchona as a rule but sometiines 
occurs and, when it does occur, may do damage by stripping oil all the 
leaves, especially of young trees, as 1 have myself sceii in Ceylon. 

Sfpnpiezomias decipiens is a small weevil which was reported about three 
years ago as doing considerable damage to Cinchona leaves iji the 
Nilgiris ; it was then an undescribed species and we know little more 
aboui it now. 

There are a few sucking insects. Those on my are : — 

Ilelopeltis antonii. 

• Coccus viridis. 

A spid ioius cam ell iac. 

Ch ionaspis bicin vis. 

Of these Helopeltis anioniiA's usually common a-nd often does some damage. 

The f^cales arc of minor iinportance. 

In the Darjiling Dislrict Ave get Ilelopeltis iheieoni on (.'inchoiia. Mr. Andrews. 
Then at the roots we get (hekehafer grubs, Ixdojiging to various Mr. Fletcher, 
species of Anomala and Ilololrichia. 

These grubs occur in enormous numbers at roots of Cinchona in the Mr. Ramakrishna 
Nilgiris. 1 have visited the Cinchona Plantations and collected large Ayyar. 
numbers, and these are at present under rearing in the Insectarv at 
Coimbatore. 

And as regards control measures ? Mr. Fletcher. 

Apterite has been tried against these grubs and found successful. Mr, Anstead, 





PROCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 


Hr. Fletcher. 

BIr. Anstead. 
Mr. Fletcher. 


Mr. Ramakrishna 
Ayyar. 

Mr. Fletcher. 

Mr. Andrews. 

Mr. Ramakrishna 
Ayyar. 

Mr. Fletcher. 


Camphor. 

Camphor seems to be rather free from insect pests, as we might 
indeed expect to bo the case. The only insect-pest 1 know of is a small 
Gracilariad {Acrocercops ordinafella). which mines the leaves. This 
was sent in to us from Mysore by Mr. Anstead as doing some damage. 
I have not boon able to obtain it again. 

We will go on with the insects of a few plants which I have listed 
under the heading of : — 

MISCELLANEOUS. 

They are hardly croj)s but you may have to deal with insects found on 
them. ' 


PjLF.xgi (Bakul). 

This is a sinall tree which is grown commonly for its ornamental 
appearance and for the flowers. The leaves are sometimes attacked and 
considerably damaged by larvae of Melanastria hyrlaca, 

A Tlirips is very bad on this tree at Coimbatore. 

Rain-tree (nihecololium saman). 

The rain-tree is another miscellaneous tree, of no great value, but 
often grown as a roadside shade or ornamental tree, so that you may be 
called on to treat it for pests. It does not seem to have many serious 
pests but is sometimes bored by Arhela and must therefore be considered 
as an alternative food-plant where this insect does damage to crop- 
trees. 

In the Duars the leaves are stripped by the beetles of Aslycus 
clirysocMonis. 

In Coimbatore on one occasion some kind of Lac was found in thick 
incrustations on the branches of this tree. 

L ANT AN A (Lantana aculeata). 

We now come to Lanlana, about which I said something yesterday. 
Lanlana was originally a South American shrub which was introduced 
as an ornamental garden-plant. I believe that it was introduced into Cey- 
lon about the year 1828 and it has presumably been in India for seventy 
or eighty years now. In some districts it has quite got out of hand and 
become a weed pest of the worst description, choking out all other vegeta- 
tion, and this has become a serious matter already in many parts of 
Southern India, and Ceylon and will, I think, in the near future prov 
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even worse in North-Eastern India and Burma by invasion of forest 
and grazing areas. It has become such a nuisance in Coorg that it has 
been found necessary to introduce special regulations for its control. 

I told you yesterday what is being done in India to try to find any insects 
which will keep it in check and Mr. llamachandra llao Avill give us a 
brief account of this work so far as he has gone. In the meanwhile I 
will read out the names of a few insects which are down on my list as 
attacking Lmdana, but this list is of c^^Nrse very incomplete in this sense 
that you will find on Lantana a large number of insects which are only 
casual feeders on it. 

The insects attacking the flowers and seeds are obviously of the great- 
est importance, since Lantmm is spread, so far as we know, entirely by 
birds, chiefly mynahs, eating the ripe fruits and dispersing the undi- 
gested seeds. 8o that any insects, which will check the ])rodiu‘tion of ripe 
seeds, will tend to keep in check the spread of Lanlavn. 

Attacking the flowers we find : — 

Platy'ptilia fusillidactyla . 

A Eucosmid moth. 

Of these Plafyptilia pusillidaciyla, which is one of the species intro- 
duced artificially from Mexico into Hawaii to check Lantana there, 
seems to occur already all over India, Burma and Ceylon wherever 
Lantana is found. The eggs are laid on the buds or flowers and the 
whitish, naked larva is found curled up inside the young flowers, whose 
interior is eaten out so that, instead of a large bunch of healthy berries 
being formed, one finds only three or four small, unhealthy-looking 
ones. This little moth is therefore of some use but, although (as I said) 
it occurs commonly wherever you find Lantana^ it is not abundant 
enough to form an effective check on the formation of fruits. 

The Eucosmid, which seems to be an undescribed species nearly 
allied to Lobeaia awlodes, has been found by Mr. Kamachandra liao 
around Coimbatore. 

Then there are a few sucking insects which are not confined to Lantana 
but which seem to occur on it in some numbers and may perhaps affect 
its growth by impairing the vigour of the plant, but these sucking in- 
sects are not so useful as those which destroy the flowers. They are 
Piezodonis rubrofasciatus. 

Plautia viridicollis. 

Plautia fimbriata. 

and of these the species of Plautia seem especially attached to Lantana 
and may perhaps do a little good. 

The work of investigation of Lantana insects has only been in pro- Mr. Ramachandro 
gress for a very short time, about two months, and it is rather premature Rao. 
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to say much about it as yet. I have made a start at this work at Coim- 
batore and have examined Lantana and collected and reared out the 
insects found on it at and around Coimbatore. A very large number 
of insects are found on Ijantana, and of these Platyflilia 'pusillidaclyla 
and the Eucosmid seem at present the most promising. 

[ A coloured flate shelving the lijchistory of PUilyptilia pusillidactyla 
was exhibited,,] 

Will any of the indigenous insects be able to exercise any more influ- 
ence, than they are at present, in checking Lantana ? 

Probably in some unknown corner of the country are some insects 
which form an efficient check. The question certainly requires investiga- 
tion and, if any such insects are found, we can introduce theiii to other 
localities. 

That is of course the object of the present investigation. 

At Bangalore in my compound I found an isolated plant of Lantana 
badly affected by a white Scale-insect. This >Scalc kills back the shoots 
on which it occurs. 

I expect the Scale you refer to is Orfhezia insignis. I have not seen 
this in India, but I have seen it in Ceylon and it certainly does kill back 
the Lantana, The affected shoots die back and become black, as if 
scorched, but the Scale seems to occur only in patches and can hardly be 
looked on as an effective check. Besides, it is not (jonflned to Lantana 
but has a very wide range of food-plants, and is often a very bad ])est of 
cultivated plants. I have here Essig’s Injurious and i^eneficial Iji- 
sects of California in which you will see figures of this Scale, and 
I will just read out what he says about its food-plants : — 

Is especially destructive to Coleus spj). It also attacks Amar- 
anthus sp.. Chrysanthemum, Lantana, Verbena, Lpomoea, 
Thunbergia, SlrobiUimthes ’’ [there are plenty of wild species 
of fStrobilanthes in the Hills of South India], Achillea^ 
Salvia, Cuphea, Capsicum, Ageraium '' [the coiniiion White 
weed ’’ of the Planting Districts], “ Vernonia, Gardenia, 
Lonicera, Citrus sp., tea, strawberry and tomato 
so 1 don't think that is an insect to be encouraged in any case. 

In connection with Mr, Ramachandra Rao’s work, I think it will help 
us considerably if all the Entomological Assistaiits in the Provinces 
will gather together any information they can about Lantana in their 
several Provinces — its present distribution, whether it is spreading or 
decreasing in any areas, and any facts about insects found on it. If 
you will make a start now and get this information together, it will 
be available when Mr. Ramachandra Rao comes around later on to 
make his investigations locally. 
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Prickly Pear (Opuntia sp.). 

Prickly Pear comes in much the same category as Lantana as it is Mr. Fletcher, 
liable to become a weed-pest when it gets out of hand. It is not looked 
on as a nuisance, however, in most parts of India, so that we arc not 
concerned with it to any great extent, but, as you may remember, the 
Queensland Government sent out a special Commission about five years 
ago to investigate the possibility of introducing insects into Australia 
to keep it in check there. I tell you of this just to remind you that, 
if you should come across any insects killing back Prickly Pear, they 
are of some economic interest and we should like to know more about 
them. We do not seem to have any insects checking Prickly Pear to 
any great extent iy India, and about the only ones I know of are Meloid 
beetles, which eat the flowers, and a Scale-insect, Diaspis ech inocacti, 
which occurs in Bombay. There are also a few other Scales to be found 
but they seem to exercise no check on the plant. 

We will now go on to the 

LEGUMINOUS FIELD-CROPS, 

under which we will discuss the various Pulses and Green-manure crops 
and also Indigo and a few other cultivated plants. It is, I think, most 
convenient to take ihese together, as their pests are very similar in many 
cases. 

Cajanus 1NJ)1GUS (Tur, Arhar, Red Gram). 

A very large number of insects are found on this plant and undoubtedly Fletcher, 

they do a great deal of damage in the aggregate although there are few 
which occur in destructive numbers as a rule. We will take the Leaf- 
elating insects first of all. Of these I have on my list : — 

Eucosma critira. 

Asfijcus hiferah's. 

Myllocems IJ-pusl ulatns {macithmis). 

Grad Uaria soydla. 

C yph osti cha cocnil ea. 

M 0 } lolepta dgna ia . 

Slauropus altern ns. 

Episoniys lacerta. 

MeyachiJe anihradna . 

Megachile disj iincta. 

Soleriopsd gem inaia . 

Meranoplus bicolor. 

We will take these one by one. 
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Eucosma critica, hitherto /called Eucelis cfritica in Indian entomologi- 
cal literature, occurs fairly commonly in most parts of India, the larva 
bunching up the shoots and leaves. 

It occurs all over Madras as a minor pest. 

It occurs in Bombay as a minor pest. 

It is a minor pest of iur in Bihar. 

In the Central Provinces it is a minor pest. 

In Bengal it is a minor pest. 

In Assam it occurs as a minor pest. 

It is not a pest in the United Provinces. 

I have never noted it in the Punjab. 

As a pest it is found on young plants only. 

Then it occurs as a minor pest all over India south of the United 
Provinces. The obvious control measure is the picking off of the twisted 
tops in the case of young plants. 

Astycus lateralis. We have this recorded from Nagpur, and it also 
occurs at Pusa, but is not very common and scarcely a pest. 

Myllocerus ll-jm$tulatns (maculosus). This is the commonest of 
these leaf-eating weevils at Pusa but does relatively little damage and 
we can scarcely call it a pest. 

It occurs in the United Provinces but not as a pest. * 

Gracillaria soyella and Cyphosticha voerulea. Both these little Leaf- 
miners occur commonly at Coimbatore and at Pusa and doubtless they 
are widely distributed throughout India. They are scarcely pests. 

Monolepta signala occurs on iur as on many other crops, but is un- 
important. 

In Burma it occurs as a minor pest. 

Siauropus alternus. The larvae are found occasionally on tur but 
usually only in small numbers and may be looked on as curiosities rather 
than as pests. We must remember, however, the serious outbreak 
of this species on tea in Ceylon, so that it must be looked on as a potential 
pest of tur also. 

It was once found at Dacca on tur leaves. 

Episomus lacerta. We have a record of tliis on Cajanus at Samalkota. 

Young plants were found damaged at Samalkota. 

It is scarcely a pest as a rule. 

Megachile anthracina and M. disjuncta. These two bees occur 
commonly at Pusa and cut away portions of the leaves for their nests. 
They are scarcely pests. 



PROCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 


43 


Solenopsis geminata. We have a recojd of this ant as biting holes 
in the leaves at Mandalay. These ants are fond of tender leaves of 
various plants and many sometimes do a little damage. 

Meranoplm bicolor was found biting holes in the leaves at Padu, 
in Burma. 

At Mandalay we also get a Flea-beetle which bites holes in the leaves. Mr. Shroff. 

Aproaerema (Anacampsis) nerteria also occurs at Coimbatore, mining Mr. Ramakrishna 
and folding the leaves. Ayyar. 

Next we have the insects which attack the flowers of Cajanus indictfs, Mr. Fletcher. 

On my list are : — 

Zonah'is pustulata and other Meloid beetles. 

Ceuthorrhynchus asperulus. 

Thrips. 

Zonabris pustulata is one of the common red-and-black Meloid 
beetles occurring in India, the adult beetles feeding on flowers. Some- 
times one finds them in numbers on tur flowers and they are fairly easily 
collected in hand-nets. There arc several closely-allied species but the 
habits of all are very similar. 

We get Zonabris on the flowers in Burma. Mr. Shroff. 

Thrips also occur in the flowers and probably do damage, but this Mr. Fletcher, 
is a group of which we really know nothing in India. 

We get Thrips on the flowers in Burma. Mr. Shroff. 

And in the Punjab. Mr. M. M. Lai. 

Ceuthorrhynchus asperulus is a minor pest in Madras and is probably Mr, Fletcher, 
widespread. There is an account of it in my book on “ South Indian 
Insects [pp. 328-329, fig. 185] and there is little to add to that. If 
there is a long-extended pupal period in the soil, however, cultural 
operations seem to be indicated for control. 

• Next we have the insects feeding in the pods and hero again we have 
a long list : — 

Heliothis (Chloridea) ohsoleta. 

Calochrysops cn ej us . 

Polyommatus hoetic us . 

Sphenarches coffer, 

Exelastis aiomosa. 

Maruca teslidalis. 

Etiella zinckenella . 

Agromyza sp. 

Bruchus chin ensis . 

Bruchus iheoh'omae. 



Mr. Shroff. 
Mr. Fletcher. 


BIr. Jhaveri. 
Mr. Fletcher. 


Mr. Ghosh. 
Mr. Fletcher. 


Mr. Shroff. 
Mr. Jhaveri. 

Mr. Ghosh. 
Mr. Fletcher. 
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Heliothis obsoleta attacks tur commonly in most parts of India but 
is not a very bad pest as a rule. Cultural methods after harvesting 
the crop, to kill any pupae in the soil, seem indicated for control. 

Cafoclinjsops cnejiis occurs commonly in India. 

And in Burma. 

Poif/ommatus boeticus is also common. Botli these hiitterflies do 
some damage and control on any field-scale seems impossible. 

SphemrcJies <^affer is common in India and occurs everywhere with 
a very wide range of foodplants. It is quite a minor pest of tur, 

Exelmtis atomosa is also common and does more damage to tur than 
Sphenarches. It is a minor pest in most districts. 

It occurs in numbers in Bombay and docs considerable damage. 

In the Sholapur District control is practised by shaking the plants 
over baskets and a small proportion of larVcTe and pupae collected in 
this way. 

By shaking the plants, a few caterpillars may be got, but certainly 
no shaking will dislodge the pupic. 

''Fhe fact remains that some pupa) are collected in that way, but 
doubtless they form only a small proportion of the whole lot present 
and only consist of those attached to dried-up flowers, and so on, which 
get shaken off into the baskets. The method certainly does not seem 
very practical, but I quoted it as an example of a local control -)ncthod. 

M((rHcn tedalalis occurs commonly in most parts of India, as a 
minor ])est, the larva boring into the pods. I do not think there is much 
to add to the account given in “ South Indian Insects [p. 440, tab. 36] ^ 

It occurs in Burma. 

In Bombay it does some damage and the picking of affected pods 
is practised. 

The picking of affected pods is not easy. 

EtieUa zinckenelh. There is a short account in “ South Indian 
Insects ” [p. 429, fig. 305] and its lifehistory is shown in a new coloured 
plate, of which I have here an advance proof [passed around for inspec- 
tion |. It occurs all over India and Burma as a pest of pulses and sann- 
hemp and sometimes does considerable damage. Control is difficult 
and we can do little at present. When the crop is harvested the cater- 
pillars, which arc then in the pods, leave them and may be collected 
in quantity and destroyed ; this is, of course, rather late in the day, 
but it may help to reduce damage to subsequent crops, whether of tur 
or other similar leguminous plants. 

A(jro)y}yza sp. This fly is still unidentified. It is figured and des- 
cribed in “ fSouth Indian Insects ” [p. 357J and I have notliing more 
to add. 




Etdla zinckenello, Tr. 


Fig. 1, Kheeari pod opened to show the catorjdilar iiiHitic. 

Figs. 2 to T), yumig and full-grown caterpillars showing dilTeriMit cokmr-fornih. 

Jdg. t>, pui)a. 

Fig. 7, inotli, natural size*. 

Figs. 8 and 9, moth in rrstiiig position (enlarged). 

Fig. 10, moth, with wings spread. 

f^igs. 1 and 7 are almost lifo-sizt?. The other figures are ordaj'ged, the natural sizes, 
licing shown by the small outline sketedn's. 
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Bruchiis chinensis is also described and figured in “ South Indian 
Insects ” [pp. 306-30Y, fig. 155]. At Coimbatore it was found breeding 
on tar pods in the field, All these Bruchids, and their habits, badly 
want worlring out in India. Care should be taken to sow only un- 
infested seed and to avoid as far as possible having alternative food- 
plants growing near in space or time so as not to have any beetles 
emerging in the tm fields as far as possible ; otherwise I do not see that 
much can be done on a field-scale, on the basis of our present know- 
ledge. 

Brnchus theobromae is also found in the fields at Coimbatore. Mr. Bamaehandra 

Rao. 

We have never found it at Pusa. Mr. Ghosh. 

In Burma, at Maymyo and Taungyi, there is an A'pion whose grubs Mr. Shroff, 
bore info the tiir pods and feed on the seeds inside. 

Any more insects eating the pods? Then we will go on to the sucking Mr. Fletcher, 
insects found on tur. On my list I have : — 

Clavigralla gibbosa. 

Clarigralla horrens. 

RiptortH,s spp. 

(■gcio pfi f(( ,s'wm folia . 

A no plocnem is phasian a . 

( rra ptostefh ns ser ms . 

(.^opfosowa spp. 

Aphis cffrdni. 

Membracids. 

Clavigmlla gibbosa and C. horrens — the species are not easy to dis- 
tinguish and have been considerably mixed up in economic records — 
are minor pests in most districts, especially bad around Poona. Shaking 
fjie plants over vessels of oil and water or over oily cloths seems the most 
practical remedy. Both species are described and figured in “ South 
Indian Insects [pp. 478-479, figs. 361-362]. 

Various species of Riptortus (R, pedestris, R. linearis and /?. fuscus) 
occur on tur, as well as on various other grams, and ^uck the pods. R. 
pedestris is described and figured in South Indian Insects ” [pp. 480-481, 
fig. 364] and the others are all very similar. Collection by hand-nets 
seems the best control-measure. They dften breed on wild plants, 
however, so that clean cultivation is also indicated. 

Cyclopelta siccifolia is not very common on tur as a rule but some- 
times occurs in numbers, when it may be collected by hand. It is 
dascribed and figured in “ South Indian Insects ’’ (p. 476, f. 357). 

Anoplocnemis phasiana occurs in small numbers as a rule and is 
scarcely a pest. It is described and figured in “ South Indian Insects’’ 



Ml. Ratiiam. 
Mr. Fletcher. 


Mr. Ramakrishna 
Ayyar. 

Mr. Fletcher. 
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(p. 478, fig. 360). We shall have more to say about this insect when we 
come to deal with pests of Erythrina. 

Graptostethus servus, also figured and described in “ South Indian 
Insects ” (p. 482, fig. 366), also occurs as a rule in small numbers and is 
scarcely a pest. Control as in Clavigralla. 

Goptosoma of various species [see South Indian Insects,” pp. 469- 
470, fig. 345] sometimes occur, but less on tur than on Seshania and 
other Leguminosso. The bugs are active and are best caught in hand- 
nets. 

Aphis cardui is common on the shoots but control measures do not 
seem to have been practised. 

Membracid bugs of various kinds also occur, on the shoots principally, 
but are usually of quite minor importance as pests. 

Membracids are found on the flowers, pods and shoots at Raipur. 

We come now to the insects damaging Cajanus indiciis by boring 
in the stem. In this class there are : — 

Alcides collaris. 

Sphenoptera arachidis, 

Alcides collaris [described and figured in “ South Indian Insects,” 
p. 337, fig. 195] was recorded as doing some damage at Dharwar in 1909 
and 1910. The grubs bore in the stem and produce a swelling and in 
the case of young plants they may be killed back, whilst older plants 
may break off in the wind at the point of attack. In the plants sent 
from Dharwar the swellings were in the roots or stem just below ground- 
level. This is the only occasion that we have had Alcides collaris sent 
in as a definite pest of tur. 

Sphenoptera arachidis is occasionally found on Cajanus indicus in 
Southern India [see “ South Indian Insects,” pp. 298-299, figs. 141-142] 
but is scarcely a pest of this crop. 

It occurs in small numbers at Coimbatore. 

A few insects attack the roots of tur. Of these we know : — 
Termites. 

Gonocephahm elongatimi. 

Gonocephalim depressum. 

Termites of various species attack roots of Cajanus indicus as of most 
other plants. I saw rather a good example of damage last year in Assam. 
About half-way up the road from Gauhati to Shillong there is a small 
estate where Cajanus indicus is grown as a host-plant for the cultiva- 
tion of Lac, and the most serious pest they have to contend with is 
a large termite — an Odontotenms of the fece group, probably 0. 
par videns, Holmgr. — which attacks the roots and kills the plants back to 
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a considerable extent. I show you a specimen of the roots (exhibited) 

and you can see how they are all eaten away. This termite is not a 

mound-builder, so that its control is difficult, and a deterrent, such as 

Crude Oil Emulsion or phenyle, seems the only remedy, but it is not 

easy to keep on applying such remedies to a semi-permanent crop of ^ 

this kind. 

In the Bombay Presidency, tur plants are attacked by a fungal Mr. Jbaverl. 
disease and afterwards by termites. 

Yes, of course termites will come in and eat the decaying or dead Mr. Fletcher, 
wood. But, except in the case I have just mentioned, I do not think 
they are very troublesome to healthy tur plants. 

Margarodes niger (Coccidae) is found on the roots of tur plants at Mr. Ramachandra 
Hadagalli in the Bellary District. It does no damage. 

Yes, this is a curiosity rather than a pest, I think. Mr. Fletcher, 

Any more pests of Gajanus indicus ? Then we will go on to 


SoY BEAN (Glycine hispida). 

We will take first the insects found feeding on the leaves. We have : — 
Giaura (Gletthara) sceptica, 

Diacrisia obliqua. 

Plusia orichalcea. 


Giaura sceptica seems to be a sporadic minor pest of this crop and 
velvet bean, on which it has been reared at Pusa and Surat, but it is 
not common as a rule. 

Diacrisia obliqua attacks Soy-bean sometimes in large numbers and 
may do serious damage. 

It is a very serious pest on the leaves. 

We will discuss it later on under “ Jute.’’ 

, Plusia orichalcea also occurs on Soy-bean but is not generally bad 
on this crop. 

Amsacta moorei is a serious pest at Nadiad. 

On the young leaves and shoots we also get Aprocorema (Anacampsis) 
nerieria, which we will discuss under Groundnut.’’ 


Mr. Ghosh. 
Mr. Fletcher. 


Mr. Jhaveri. 
Mr. Fletcher. 


Of insects boring the stem we have : — 

Nupserha hicolor. 

Sphenoptera sp. 

Nupserha hicolor has been found in Bihar, at Sabour and Pusa. 
The egg is laid on young plants, the beetle girdling a shoot. The larva 
bores down to the root and goes from one branch to another, killing 
the plant. The larva hibernates in the stumps. Control measures 
include destruction of affected shools and of stumps after harvest. 
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Sphenopera. We have Sjphenoptera recorded as boring in Soy-bean 
at Nagpur, but it seems rather doubtful whether the species concerned 
is arachidis or gossypii. 

Mr. Ratiram. Sphenoptera occurs as a stem-borer in Soy-bean at Nagpur and 

Tharsa. 

Mr. Gupta. Riptodns linearis and R. pedesfris are bad on the pods in Assam. 

Mr. Fletcher. The next crop is 

Ur AM {Cicer a rietimm). 

There aie a good many insects which attack the young plants 
especially : - 

Agrolis ypsilon, 

Ayr of is jlamma tra . 

Prodenia litiira. 

Cirpliis loreyi. 

Zizera otis ?, 

Chrotogonus. 

Agrolis ypsilon is an important pest of gram in some localities, eepeci* 
ally on the tal lands along the (Ganges, as around Mokameh. I said 
something about this yesterday and full accounts of the work done on 
k liave been published in the ‘‘ Agricultural Journal of India ’’ and the 
▼ liiiiar Agricultural Journal/’ so we need not traverse all that ground 
again. About the only new point that I need mention is the large number 
of eggs, well over two thousand, which may be laid by the female moths. 
This makes it the more important to catch as many females as possible 
and this can be done by means of the Andres-Maire trap. 

[ may mention that I have had some of these traps made here and 
will be glad to let any Provincial Assistants have one on loan for trial. 

Mr. H. L. Dutt. In Bihar A gratis ypsilon is the chief trouble in low lands. 

Mr. Jhaveri. An Agrolis — T do not know the species — does serious damage to this 

crop in Panch Mahals. 

Mr. Gupta. In Assam Agrolis ypsilon occurs in gram fields. 

Mr. Ghosh. At Pusa both Agrolis ypsilon and A, jlammatra occur in young gram 

fields in numbers. 

Mr. Fletcher. We will take Agrolis jlammatra next. It occurs throughout Northern 

India, Pusa being apparently its most southern limit so far as our re- 
cords go. As a pest, it is minor and sporadic in most localities, but is 
stated to be a serious pest of gram and almost all low-growing plants 
in the spring at Lyallpur and throughout the Punjab. It is common 
in the North-West Frontier Province also. It is not attracted to Andres- 
Maire traps in any numbers, so far as I know, so some other control- 
method requires to be worked out. Judging by the sudden appearance 




Agrotis ypsihny Rott, 

Fig. 1 shows a caterpillar hiding during the daytime under the soil nexr the base 
of cut plantS) the earth being removed to expose the caterpillar ; 

Figs. 2 and 3 show the larva (enlarged) ; 

Fig. 4 is a larva pupating in pupal cliambor ; 

Fig. 5 is the pupa ; 

Figs, fi, 0 are moths resting during the daytime ; 

Figs. 7 and 8 are moths (drawn enlarged) in resting and flying attitudesr 
Outline figure shows the natural size. 




AGRO'nS YPSILON 





CHLOKIDEA (Hf-LIOTHIS) OBSOI-EI A (ARMIGEKA 



Helwlhis {Ckhridea) obsoleta, Fb. 

1, An egg laid on a ^itr-pod (magnified) ; 

Figs. 2-5, (Jatorpillais on a gram plant, two Ciiting into tlio pods (lifcj-size) ; 
Fig. (), Pupa in its underground coll (lifo-aizo) ; 

I'ig. 7, Moth in repose (life-size) ; 

Fig. 8, Moth with wings expanded (life-oizo). 
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and disappearance of this species in large numbers, it would seem that 
it may be a migrant, as we suspect to be the case in Agrotis ypsilon. 

Prodenia litura occasionally occurs on gram, chiefly in South Bihar, 
but is not a general pest of gram. 

Cirphis loreyi has been recorded as found on gram leaves at Jubbiil- 
pur, but apparently nowhere else. 

A Zizera, probably Z. oils, occurs on gram, but is not a post, ft 
is usually found on the flowers. 

Chrotogonus, probably of various species, attack young plants especi- 
ally. Bag-nets provide a simple form of control. 

A few insects attack the pods : — 

Helioihis obsoleta. 

Plusia nigrisigna. 

Liogryllus hmaculatus. 

Of these Helioihis obsoleta is much the worst pest. In some dis- 
tricts in the North-West Frontier I understand that it is impossible 
to grow gram on account of an insect which attacks it and it would appear 
that this insect is H, obsoleta. In the Central Provinces also //. obsoleta 
is especially bad as a pest of gram. We have issued a coloured plate 
showing its lifehistory and this shows not only the various colour forms 
in which the caterpillars may appear but also the peculiar method of 
feeding, the caterpillar biting a hole in the gram-pod and feeding with 
its head inside and half its body outside. As regards control, this habit 
of feeding and the wide range of alternative food-plants make control 
difficult. In the case of young plants, bagging with a bag-net may l)e 
tried, but it is chiefly on the older plants, in the pod stage, that the 
caterpillars occur. Spraying is hardly practicable on a fic'ld-scalc and 
is of little use when the caterpillars arc eating into tJie pods. P'ields 
which have been badly infested with the larva3 should be ploughed 
immediately after harvest to destroy the pupjc in the soil and prevent 
the resulting moths from ovipositing on other crops. 

Helioihis obsoleta is a bad pest in the United Provinces. 

In Madras H. obsoleta is an important pest. 

In Assam it occurs in gram-fields. 

In Panch Mahals it does serious damage to gram. 


Mr. David. 

Mr. Ramakrishna 
Ayyar. 

Mr. Gupta. 

Mr. Jhaveri. 


It is not very bad in the Punjab. Mr. M. M. Lai. 

Plusia nigrisigna is a sporadic minor pest of gram in Northern India. Mr, Fletcher. 
We have records of it on gram from Lyallpur, Cawnpur and Pusa. It 
bores the pods occasionally but is perhaps more often found on the 
leaves. 


V 
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Mr. Fletcher. 


Mr. Ramachanfira 
Rao. 

Mr. Fletcher. 


Mr. Khare. 
Mr. Shroff. 


Mr. Fletcher. 


Liogryllus himacnhtus may sometimes do considerable damage to 
gram-pods by eating out the contents. I have here a photograph (ex- 
hibited) showing some pods eaten out by these crickets. We found them 
commoji ill ilie gram-fields here and found that they seemed to prefer 
a mixed animal and vegetable diet, feeding partly on caterpillars and 
partly on gram ])o(l;s. You will find a note on this habit in the Bulletin 
of Short Nof.c'S issued last year. On tlie one hand, therefore, the crickets 
do a great deal of good by catching and devouring the caterpillars 
feeding on tlie gram and on the other hand they must themselves plead 
guilty to doing direct damage to t lie croj). At jiresent I should not- like 
to say whether thev do more good than harm, 'riie photogra{)h clearly 
sliows t he damage done. The cast* is rather parallel with that of hlistor- 
]>eetles which damaac crops but do good by destroying grasshoppers’ 
eg gm asses. 

1 havt* a record of a weevil, Ti/lnidiolis hulhirdK damaging the stems 
of grain-])lanis in the Bellary District. It has recently been described 
by Dr. Marsliall in his “ Fauna ” volume* on weevils, volume L, page 158. 
lie merelv savs that “ it was attacking the sttnns of Bengal gram ” but 
.1 do not. know wliat damagt^ is done or whether Ity the beetle or its larva. 

The adult beetle damages the* plants in Bellary by gnawing and 
scraping the stem. 

(lomcc}di(dum elonijalum has been found at Pusa and (L depnussum 
in Bundelkhand, in the larval state in Ixitli cases, at roots of gram, and 
proliably do some damage liy feeding on the r(.»ots, but tliese ari* insects 
that we really know very little about. 

Tn Nagpur Termites damage this crop in patclu's. 

At Padn Barm, in Ibirma, 'rermites and cockchafer grubs do serious 
damage to this croj). No remedial measures have been tried. 

The next croj) is 

M UNc; ( PJi (isaol f(s m u ikjo ra d idtus). 

[Muutj — Hind. Green Gram in Madras.] 

and with this we will take : — 

TTkid (Pha scolds radiatAis) 
as the pests of both are ])ractically the same. 

On the leaves we get : — 

Azazia rubricans. 

'Nacoleia indicata, 

Vlusia peponis. 

Plus id chalcytes. 

Plusia dauhei. 
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Diacrmn ohliqua, 

Jlerse contvlruU. 

Proilenid lit am . 

Col emu )ini s j)Ji enarioi dcs , 

Anarsia ephippias. 

Gnuthos pasto ides ro uxi, 

Azdzia rubricans. Tliis is described and lij^iired iji 8()uth Indian 
Ijiseets^'’ (l-). 389, ‘iol). lb is a minor, sporadic pest in Bihar and 

xMadras. Control by liand-j)iclvinu of larvjc and cnltivation after 
liarvest to destroy i)upa\ 

[t occurs on tlie leaves tin'oiiu'lioiit the iVladras Presidency. Mr. Ramakrishna 

Ayyar. 

i\(fcoleia uidicnto. Tliis is descril)(‘d and figured in “ SoutJi Indian Mr. Fletcher. 
Insects’’ (])p. blo-CM, Hl';. 30i)). It. has been r(‘ared at Ihisa on urn/ 
and is probably a minor pest of PliaseolHs throiighont India. 

PJnsid rli((lcj/frs occurs tliroiigliout India but is a v<'ry minor pest 
of Phdseolifs as a- rule. 

Diaerisia oblujoa (!<u?.s ,Lieab danuyiie to lea/es of Phdseohfs in Bihar 
and Beniial. 

Itistiiemost important of all the leaf-eating ])est.s in Bihar. Mr. Ghosh. 

We will come to it. later on uiuhu “ Jute.” Mr. Fletcher. 

Herse eonndrnJi. This is described and figured in ‘‘ Houth Indian 
Insects ” (pp. J91- lO'J, fig. 372) and we have since issmul a coloured plate 
sliowing the lifehistory. It has been reared on mfudj at 8amalkofa and 
on arid at Kendrapara, in Orissa. It is aji occasional minor pest of 
PI((fS(vlns. 

Prodr'tiid Itfina (d( scribed a.nd iigured in “South Indian Insects,” 
p. 377, tab. 19) has been reared froiTi uridiit Pusa. 

Next to DineriCd oblif/oa this is the most important leaf-eating Mr. Ghosh, 
pest of urid and uo/u//. The cat.er[)illa?s re<piire to be backhnl by hand- 
j)ieking whilst tliev are young and are still gregarious. 

Colnnm\id splomarioides (•^8outh Indian Inserts,” j). 527, tab. 18) Mr. Fletcher, 
attacks Phdseolus together with various other crops in t he Bellary Dis- 
trict and in Mysore. 

Anorsia ephipfnas was laaired at Nagpur on nrid iji August 1910, 
and also at Pusa on nrid topshoots and boring pods of mumj. 

There is a sinall caterpillar, 1 am not certain whether it is Anarsia, Mr. Shroff, 
which bores the topshoots of nr id at Mandalay. 

GnatJiospdsloides rour/ [“ South Indian Insects,” p. 302, tig. 147] Mr. Fletcher, 
has been found on and leaves at Pusa but is scarcely a pest. 

The sucking insects on arid and mu7nj include : — 

Coptosom a crihra ria . 

1-' 2 
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Riptortus pedestris. 

N ezara viridiila . 

A noplocnem is phmuina . 

Aphids. 

None of these are specific pests or of regular occurrence as pests of 
Phaseolus so that they only require mention here. 

Aphids occur on shoots of mmig in Madras. 

Aphids occur on this crop in Mandalay also. 

In Jalgaon we get Aphids and N ezara. 

•Some insects attack the seeds of mung and urid : — 

Pachglijehius wungonis. 

Mariica tcslulalis . 

Agromyza sp. 

Cn lochryso ps cnej its . 

Pacliytycldns myngonis. This is the species described and figured 
in ‘‘South Indian Insects” [p. 336, fig. 191] under the name of the 
“Green Gram Weevil.” It is apparently only known in Madras up to 
the present. Is there anything new to add about it in Madras ? 

It has been obs(n'ved attaching pods of green gram in Coimbatore, 
Bellary, and Kunml. 

Marnca teslulaUs and (Jaiochrysops eye jus we have already discussed 
under Cajanus i-ydicus. Both occur regularly on ynnig and urid and 
do some damage. 

In a small plot of nuing in the Piisa Insectary (h)mpoiind, all the pods 
were destroyed by Calochrysops. 

Agromyza, sp. This is figured and described in ‘‘ South Indian 
Insects ” Ip. 358, fig. 217J. It destroys young m}(ng plants in Madras, 
but does not seem to have been noticed elsewhere. 

Boring in the stem of viuny and urid : — 

Alcidcs coJlaris. 

Oherca s]n 

Alcides cnllaris |“ South Indian Jn.sects ” p. 337, fig. 195] was found 
on green gram at iladagalli and occurs in this crop as a minor pest in 
Madras. 

Oherea sp. Will you tell us something almut this, Mr. Ghosh ? 

This longicorn borer occurs regularly on. yiuyg and urid. A portion 
of the stem is ringed at two jilaces, at a distance of about an incli or 
so from one another, and the t'gg is thrust into this ringed portion. The 
wliole stem above the lower ring withers and is easily noticeable. The 
larva bores in the stem and pupates there. Some of the larvae have 
been observed to rest for the whole year. 
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Can you tell us anything about the amount of damat^e done and any Mr. Fletcher, 
control method applicable 

The damage done on the whole is not very much — not sufficient to Mr. Ghosh, 
call for remedial measures, so far as 1 have observed. 

Apparently this insect has only been noticed at Piisa. Mr. Fletcher. 

The next crop is 

Moth {Pliamdiis aconitijolius). 

Its pests are p’-obably very similar to those of the other species of 
but we do not seem to have so many insects noted, probably 
because )hoth is grown to a smaller extent in this district. 

Leaf-eating pests ; — 

Plusia clidJcijtes. 

Prodciua lit urn. 

Amsnvta tnoorci. 

A nars in eph ip p ids. 

Phisid' chalcj/lcs occurs occasionally in most dislricts l)iit is not much 
of a pest as a rule. 

PnxJvdid lilurd occurs as a minor post in most districts. 

Anarsid. ephippids has l)een reared from moth leaves and topshoots 
at Piisa but is (piite a minor pest. 

Amsdcia moorci occurs as a pest of moth in the Punjab. Perhaps 
Mr. Madau Mohan Lai will tell us about it ? 

Amsdda moorci is a sporadic major ])est of pulses in the Eastern Mr. M. M. Lai. 
Punjab. In Jagadhari, Ambala District, it attacked tlic moth crop 
seriously in July and August 1914. iJght-traps were used and found 
successful, nearly 5,000 moths being collected in a fortnight. This pest 
was bad in 1913 also, but notliing was done last year to control it. 

In what- stage was the crop attackc<l ? 

The plants were still young. 

When were these light-traps used ? 

From 5th to 17th July. 

Ainsdcta moorci occurs on moth in North Gujarat also. 

The next crop is 

Lablau (Dolichos Tjublah). 

[Sem — Hind. Fn^Gujarat. /b'/m/wi-BengabJ 

We have a long list of insect j)ests of this crop, hut many arc the same 
as those we have already had on other pulses. 

The seedlings are sometimes attacked by termites, as is the case in 
many other crops. 


Mr. Fletcher. 
Mr. M. M. Lai. 
Mr. Fletcher. 
Mr. M. M. Lai. 
Mr. Jhaveri. 

Mr. Fletcher. 
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Mr, Shroff. 

Mr. Ramakrishna 

Ayyar. 

Mr.|;Fletcher. 


Mr. Shroff. 
Mr. Fletcher. 

Mr. Jhaveri. 


Mr. Fletcher. 
Mr. Jfhaveri. 
Mr. G. R. Dutt. 

Mr. Ghosh. 

Mr. Fletcher. 

Mr. Jhayeri. 


Termites damage the seedlings at Mandalay. Crude Oil Emulsion 
has been tried, with good results, but all the seeds did not germinate. 
Adisura atkinsoni also attacks the seedlings at Coimbatore. 

On the leaves we get a few pests : — 

Diacrisia ohliqm, 

Amsacta moorei. 

Acherontia slyx. 

Platypria Jiystrix. 

E^nsomus laccrta. 

Diacrisia obliqua docs coiisiderablo damage in districts where it 
occurs, especially in Bihar and Bengal. 

It occurs on lablah in Burma also. 

Arnsacta imorei also occurs as a pest in some districts, especially 
in Gujarat. Mr. Jhaveri, will yon tell us about, your work on it ? 

Amsacta moorei is very bad on lahlah seedlings in Nortlierji Gujarat. 
We make trenches round about the infested plots and put in the trenches 
the leaves of a kind of Prickly Pear.* The caterpillars arc attracted to 
these leaves and can be killed there. 

Where do you get these Prickly Pear leaves ? 

The Prickly Pear is grown as a hedge plant. 

Tf Prickly Pear is preferred by the caterpillars, why do they attack 
the lahlah instead of remaining in the hedges ? 

tf they eat both, there is no reason why they should not attack the 
lablah as well. 

Probably these Prickly Pear leaves in the trenches attract the larvoe 
which fall into the trenches by providing shelter and so act as tra])s. 

To protect the lablah fields light-traps have also been used. In 

1911 twenty light-traps were used and 22,500 moths were caught. In 

1912 strong Kitson lamps were used and 12^840 moths were 
attracted, of which G,66J were males and 0,177 were females. In 
191 J ordinary lamps were used and 8,330 moths were caught, of which 
761 were females and 7,575 were males ; the Kitson lights were 
placed at a heiglit of four or five feet from the ground and the traps 
were put on the ground. In 1914, 9,062 moths were collected, of which 
7,330 were males and 1,732 were females. In 1915, 1,551 moths were 
caught, of which 1,234 were males and 317 females. In 1916, 1,175 
moths were caught, of which 919 were males arid 256 werc females. 
When stronger lights were used, the proportion of females was higher. 
The total immbcr of eggs in one female is about 700. 


♦I have aince soon this .so-callod “prickly poar *’ at Surat. It is not an Opuntia 
at all but is an Euphorbiaceous plant. T. B. E. 
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In the begimiiiig of the experiments, in 1911, a large number of 
moths was trapped, but in spite of such a large catch, the caterpillars 
did attack the Farm crops. This shows that light attracts the moths 
from distant, places also. When the traps were continued, the attack 
decreased in severity from year to year. 

liagging was also tried on Cotton and Sann-hemp grown for green- 
manuring and was found very effective in the latter case. 

Handpicking of moths was also tried in the mornings and evenings 
but it was not very successful. 

At what time of year do you get damage done to crops ? Mr. Fletcher. 

The worst outbreak occurs in June and July. It is tlie lirst hiood Mr. Jhaveri. 
whicli is always bad. 

That is not in agreement with our experience in Madras. There Mr. Fletcher, 
the moths emerge in a similar way after the first sliowers of tlie monsoon 
but there are relatively few caterpillars from this lot ; it is the secoful 
and often more especially the third brood of caterpillars wliich occur 
in such large numbers and do damage. If the first brood is clieckn^l 
hy liand-picking, little damage follows later on as a rule. Of course, 
the broods run into oi\e another, but roughly that is what hap))ens. 

In Mysore, in the case of Ainsacta albislriija, it has Ixmmi noticed that Mr. Kunhi 
hardly any females wine attracted to light-traps. There luind-eolkMdijig Kannan. 
of the moths is successful and it has been suggested that local legislation 
should 1)0 introduced wherelyy a cess would 1)0 levied oji tlie cidtivat(‘d 
areas where this insect does damage and the money paid back to the 
villages for collection of the moths by children, at the rat(‘ of | anna 
for eaeli dozen moths collected. 

Ill Hcllary, Amsdcla albisirpja oeeiirs in larger numbeis than J . Mr. Ramachandra 
inoorcij but in South Arcot both species occur in about etpial mimlxus. Itao. 

A)nsact(i (tlhistruja and A.. iHOorci arc often found cou[)led. Have Mr. Fletcher, 
you reared any hybrids i 

No ; noiKi have been reared as yet. Mr. Ramakrishna 

Ayyar. 

Mr. Madan Lai, you fold us just now that you had used liglit -traps Mr. Fletcher, 
successfully in the Punjab to control Amsadff uioorci on iitof/i. Can 
you tell us the proportions of the two sexes in the motlis attracted to 
your traps ? 

Roughly half were males and half females. Mr. M. M. Lai. 

The great differeiicos in the effect of light-traps as control measures, Mr. Fletcher, 
both as regards the total number of moths attracted ami th(‘ propor- 
tion of the sexes iu various localities, is very noteworthy. 

AcJierontia styx [“ South Indian Insects,” p. 402, tab. 24] occurs 
in most localities as a minor pest of lablab. The larva) may be hand- 
picked, but are not always easy to see. 



Mr. Ramakrishna 
Ayyar. 

Mr. Fletcher. 


Mr. Ramakrishna 
Ayyar. 

Mr. Fletcher. 


Mr. Ramakrishna 
Ayyar. 

Mr. Jhaveri. 


Mr. Fletcher. 


Mr. Ramakrishna 
Ayyar. 

Mr. Fletcher. 

Mr. Ramakrishna 
Ayyar. 
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At Coimbatore Acherontia styx is found on the leaves of lahlab. 

Platyprici liystrix [“ South Indian Insects,” p. 316, fig. 167] occurs 
on lablab sometimes but is scarcely a pest. 

Episomus lacerta[‘^South. Indian Insects,’’ p. 327, fig. 184]has occurred 
in some numbers on lablab at Coimbatore. 

At Coimbatore we get a leaf-miner in lablab also. 

That will be Cyphosticha cwruka, of which we have records as mining 
lablab leaves at Coimbatore and Pusa. It is probably widely distri- 
buted and may do a small amount of damage at times. 

Next, we get shoot-borers in lablab and of these we have : — 
Laspeyresia torodelta 
Sagra nigrifa. 

Laspeyresia torodelta, described and figured in “ South Indian Insects,” 
p. 451, fig. 329, is apparently confined to Southern India, where the 
larva bores the shoots, especially of young plants. The affected top- 
shoots should be picked off. 

Sagra nigriia (Chrysomelidse) has not been found in India, so far as 
I know, as a pest of lablab but in 1909 Mr. Creen found the larva boring 
into lablab stems in Ceylon and apparently doing some damage. The 
species occurs commonly in India, so 1 draw your attention to it. 

Alcides collaris bores the stems at Coimbatore. 

Sphenoptera occurs at Nadiad. 


In the pods and seeds of lahlab we get a good many pests most of 
which are identical with those already noted in tur and other grams : — 
A disura atkinsoni. 

Heliothis ohsoleta. 

Catochrysops cmjus . 

Polyommalus hoeticus. 

Maruca testulalis. 

Sphenarches mfjer, 

Exelastis alomosa, 

Agromyza sp. 

Adisura atkinsoni seems to occur chiefly in Madras as a pest of 
lablab, the larvae boring into the pods and usually occurring every 
year in January and February. 

Adisura atkinsoni is rather bad in Madras, on lablab. 

Have you worked out its lifehistory ? 

The pupa remains in the soil from February until October-November. 
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In that case cultural methods are indicated to kill the pupae before Mr. Fletcher, 
sowing the next crop. 

The other insects on the list as attacking pods and seeds have already 
been mentioned under gram and lur, and I do not think that they call 
for any further remarks now, unless anyone has anything more to say. 

A species of Bruchus occurs at C^oimbatore on lablab, and attacks Mr. Ramachandra 
the crop whilst it is still in the field. The eggs are laid on pods in the Rao. 
field, in masses of about ten. This Bruchus is dilferent to that found 
on Yigna catjanrj. 

A few sucking insects occur on lablab^ but these again are mostly Mr. Fletcher, 
identical \vith those we have already discussed on other crops : — 

Coptosom a crihraria . 

Cl<ivi(jraUa (jibbosa. 

Riplortus pedestris, etc. 

A spongop m janus. 

Aphids. 

As regards the bugs, collection by handnets (for Coptosomu) or by 
hand, or by shaking them off the plants into vessels should siifllce for 
control. Aphids require spraying but this is hardly practicable on a 
field scale ; Aphids seem to be worst on this crop iji Madras, Burma and 
Gujarat. 

Ceroplastodes cajani is rather bad on the stems at (Vimbatore. 

The next crop is 

Horse Gram (Dolichos biflonis). [KultliiAYmd.] 

On the leaves we get larvae of 
Estigmene laciinea, 

Nacoleia indicata, 

but neither of these calls for particular comment. 

On the pods we find 
Etiella zinckenella, 

Bruchus chinensis. 

Of these Bruchus chinensis occurs at Pusa on stored seeds only. 

Boring in the stem of Kullhi we have : — 

Sphenoptera arachidis, 

Alcides fabricii, 

Sphemplera arachidis seems to occur chiefly in Madras and Alcides 
fabricii was found at Hadagalli, in the Bellary District. Jn botli cases, 
destruction of attacked plants is the only thing to do. 


Mr. Ramakrishna 
Ayyar. 

Mr. Fletcher. 
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Mr. P. C. Sen. 


Mr. Fletcher. 
Mr. Ghosh. 


Mr. Fletcher. 

Mr. Jhaveri. 


Mr. Fletcher. 


Mr. P. C. Sen. 


Mr. Fletcher. 


Mr. H. L. Diitt. 
Mr. Fletcher. 


The next crop is 

Khesaui {Lalhijrus sativus). 

On this we find Plusin larva) on the leaves as sporadic minor pests, 
and larva? of Eliella zinvkeneUa attacking the pods, especially in Bengal, 
where Eliella is a sporadic j)est of this crop. 

Eliella is a had pest of khesari in Bengal. The caterpillars oat the 
seeds inside the pods, there being jnaciically no external symptom of 
damage. 

Has anyone anything more to add ? 

When the crop is harvested the caterpillars are ])r()nght into the 
farmyard witli the pods but sooji leave the pods and wander about and 
may be eolh'cted in numbers and destroyed at that time. 

That s(‘ems rather late in the day, but it In^lps to reduce tlie number 
of tlie spe(‘ies as regards leguminous crops later on. 

Ill Broach khesari is being grown on a large scale. This year a 
caterpillar lias been re|)orted to do serious damagt* to tiu' pods ; I am 
not sure of th(‘ identity of the insect, but it may i)e E/ielfa. 

Tin' next jilant is 

SwLF/r Pla (Lafhifras oilorftlas). 

It is not (‘xactiv a. crop, but is extensively grown in ganh'iis and you 
nuiv be called on to (bail witli [lests on it and also it belongs to the same 
genus as khesari and acts as an idternative foodplant for many of these 
pests of rt'gular leguminous crops ; so we will considi'r it Inn'm 

The leaves are sometimes attacked by Diacrisia ohVajaa larva', 
which f(MMl on jiractically any low-growing crop. 

Diacrisia ohJiqaa occurs on sweet -pea leaves at Dacca. 

In the j)ods we find larva) of 
Jlcliofhis obsolela, 

Eliella linrkcHclIa. 

Ib’obablv i^atochnfsops cnejas and Pohfomaattas boehcas also occur 
in the j)ods, but we do not seem to have any delinite n*cords of either. 

Ilcliolhis ohsnlefa and Eliella zinekenella are both |)r('tty common 
and sonu'times do some damage when it is required to collect seeds for 
the next sowing. 

Eliella was noted at Sabour in sweet-pea pods. 

Aphids also occur at Sabour on sweet-|)ea. 

Aphids occur at Pusa also but do not seem to do much harm as a 
rule. 
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At Pusa the swect-pca Aphid is attacked by a fungus {Entomo- q, r, outt. 
2 )hthora) which exercises some check on the Aphid. 

(^ow-PEA (Viyna catjanj). 

C'ow-pea seedlings are attacked by the larva of an A(fromyza, wliich is Mr. Fletcher, 
described and fii»ured in '' South Indiaii Insects ” |}). 358, iiu;. 217]. It 
is a serious pest of young plauts and was bad at Pusa in August 1915. 

At Sabour the maggots were found high up in the stem of cow-|)eas. Mr. H. L. Dutt. 

At Pusa tliey are found just near or below the soil-surface. p.:/;. ► -Mr* Ghosh. 

It may be that more tlian one species is concerned. As regards Mr. Fletcher, 
control, in eitlier case, 1 do not think that we can suggest anything 
at prescot. 

A good many insects attack the leaves of cow-|)ea : — 

Aznzid mbricLOis. 

Pr()(iv)\iu I it lira . 

Plnsid oriclidlcea, 

t 'oJnn (t n. id s ph ena r io ides . 

P ()</)' id siijndfd. 

EpUdclrnd spp. 

Ldphippnd c.ri(/dd is a sporadic p(»st. in most localities, ( ontiol is 
dillicull owing to tin* shoit lifeliistorv and conse(juent rapid rale of 
increase and also to the wide rang(^ of food-jdants. It is possi])h‘ that 
control may be jjossible with Andres-Maire traps or on similar lines 
but ex})eriments ajv TVMjuired. 

Azdzid rdhriatns is a minor sporadic pest of cow-pea, as of other 
pulses, in IViliar and Madras. 

Prodenid lifurd is sometimes foimd oiuanv-pea but is hardly a regular 
j>est of this crop. 

PI d sift orichdlcea is also an occasional minor pest. 

Coleddun’d apheddrioUlvs attacks co\v-pea logether witli othei' c rops 
in ihdlarv and Mysore but is j)rinci pally a p<\st of cercails. 

Poijrid si(j}idtd is a Chrysonudid beetle which seems to occur as a 
pest of cow-[)ea princij)ally in Assam. In Se])tember 1913 it was re- 
])orted to have conij)h't(‘ly destroyed al)out four hdjliris of c*ow-p(‘as 
gro^yn for seed. We have exajn])les from Pusa and the Nilgiris also, 
so that it is evidently widely-distributed and may turn out to bc' a 
sporadic pest. 

E^dldchdd s|)j). also occur on cow-pea at Pusa but do not- do niiieh 
damage as a rule. 



Mr. Ramaehandra 
Rao. 

Mr. Fletcher. 


Mr. Ramaehandra 
Bao. 
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On the flowers of cow-pea we get Zonabris pustulata and probably 
a good many other species of Meloidae. They are easily collected 
by hand or in small nets when abundant and doing damage. 

A Sphenoptera, perhaps S. arachidis, sometimes bores in the stems 
of cow-pea, but we seem to know very little about it, so it is probably 
unimportant. 

In the seeds of cow-pea we find a few insect pests, mostly similar 
to those attacking other pulses : — 

Pachytychius rnungonis, 

Bruchus chinensis, 

Catochrysops cnejus, 

Maruca testulalis 
Etiella zmckenella. 

Pachytychius munyonis is described and figured in South Indian 
Insects,’’ pp. 336-337, fig. 194, under the name of the “ Green Gram 
Weevil.” It seems to be confined to cow-pea and many and so far 
is only known in Southern India. 

Bruchus c/wnenm* has been found in cow-pea pods at Nagpur, but 
we do not know what damage it does to this crop in the field. 

Another species of Bruchus occurs in cow-pea pods in the field at 
Coimbatore. It is difTcrent to the species which attacks Lablab seeds. 

There seem to be a good many difTcrent Bruchids doing damage 
ill India, both to crops in the field and to stored seeds, and we require 
to work them out systematically before we shall be able to do much in 
the way of control at least as regards the crops in the field. 

Catochrysops cnejus and Maruca testulalis also attack cow-pea pods 
but we have already considered these species and there is nothing special 
to add as regards cow-pea. 

Then tliere are a few sucking insects found on cow-pea, and amongst 
these we may mention 
Riptortus spp. 

Aphids. 

Neither of these is peculiar to cow-pea and ordinary control methods are 
applicable. 

Cluster Bean (Cyamopsis psoralioides). 

[Guar — Hind.] 

The flowers of cluster-bean are attacked by a gall-fly at Coimbatore. 
Perhaps Mr. Ramaehandra Rao will tell us about it. 

A gall-fly was found attacking the flowers of cluster-bean in the 
Insectary garden at Coimbatore. It has not yet been noticed in this 
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crop in the field. The damage done is very similar to that done to 
giiigelly and the fly appears to be the same. 

That is the Cecidomyiad called the “ Gingelly Gall-fly ” in “ South Fletcher. 
Indian Insects/’ p. 364, fig. 224. It has since been described by Dr. 

Felt and named Asphondylia sesami. If it is the same species, it is 
interesting to find that it has an alternative food-plant like this. 

On the leaves and shoots of cluster-bean we get : — 

Dichomeris ianthes. 

Diacrisia obliqua. 

Blosyrus mwqiiaUs, 

Astyciis lateralis. 

Dichomeris ianthes, also called Ypsolopims ochrop/ianes in Indian 
economic literature, is a minor pest of cluster-bean, sporadically doing 
some damage. It is described and figured in “ South Indian Insects ” 
fpp. 456-457, fig. 332], but the figure is a poor one and wo have shown 
the stages in a new coloured plate, which I now show yo\i. Its occur- 
rence on cluster-bean is mostly of importance as this crop acts as an 
alteriiative food-plant in places where indigo and lucerne, to which it is 
sometimes destructive, are grown. 

Diacrisia obliqua is a sporadic pest of cluster- bean, chiefly in Bihar 
and Assam. Doubtless other Arctiad larvae (Amsacta, etc.) also occur 
on this crop, but wc seem to have no exact records. 

Blosyrus ineqiialis, a Curculionid beetle, was found oji cluster-bean 
at Hadagalli, and Astycus lateralis, another weevil, at Pusa, but neither 
is of any importance. 

Boring in the stem of cluster- bean we have Alcides bubo recorded 
from Villapuram and South Kanara, but it is not much of a pest so far 
as we know. 

Amongst sucking insects on cluster- bean we get : — 

Coptoso7na spp. 

Aphids 

Mites. 

Coptosoma is probably of minor importance as a pest and, when it 
occurs, is best controlled by hand-nets. Aphids and Mites sometimes 
do some damage. 

Aphids occur on guar at Nadiad, in North Gujarat, and Mites are Mr. Jhaveri. 
very bad pn this crop in Gujarat. 

Any control measures tried ? Mr. Fletcher. 

Dusting with Lime and Sulphur has been tried and found successful. Mr. Jhaveri. 
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Mr. Fletcher. 

Mr. Ratiram. 


Mr. Fletcher. 


Mr. Ghosh. 


Mr. Andrews. 
Mr. Ghosh. 


The next crop is 

Bakla (Vicia faha). 

We seem to have no pest definitely noted on this. 

A Stemfly is found in the Chanda District of the Central Provinces. 

The next crop on my list is 

Lentil {Lens esculenta). [Masur-Umd.] 

Here again we have no pests definitely recorded. Does anyone 
know of any ? 

An Aphid is very serious in the Northern districts of the Central 
Provinces — .fubbulpur, Mandla, Bilaspur, and Raipur. It is kept in 
check by Coccinella septernpunctata. 

Lio(fryllus himacalatns also attacks the pods and eats the seeds. 
These insects arc so abundant in one particular village that it has been 
called Jhingari, meaning “full of crickets.” As regards control, heaps 
of masur plants are put down here and there in the fields and the crickets 
are attracted to these and can be killed there. 

The next crop is 

Pea {Pisuyn sativum), 

[Ma^ar —Hind.] 

Pea seedlings are attacked by 
A(jromyza sp. 

A (jrotis flam7natra . 

As regards Agromyza the young seedlings are attacked by larvse 
which tunnel in the stem and often do serious damage by killing ofi a 
large proportion of the young plants. Mr. Ghosh, will you tell us some* 
thing about it ? 

The pea stem Agromyza has been under observation for the last few 
years at Pusa and in the neighbourhood. It attacks seedlings mostly 
and damages growu-up plants only occasionally and to a much less 
extent. It attacks both Pisum sativum and Pisum arvense but in some 
years one is attacked badly and in other years the other is similarly 
bad. I am not in a position to explain the reason why sometimes one 
crop is attacked and sometimes another. The attack has been observed 
to be so bad as to destroy whole fields. Unfortunately the attack cannot 
be detected until after the damage has been done. 

I have found tobacco decoction useful against a leaf-mining Agromyza, 
Perhaps it might do in this case. 

But the pea Agromyza is not a leaf-miner. The maggot works just 
near or even below the soil-surface and zander the bark of the stem, 
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•chewing the tissue all round the woody part ; as a result, the whole 
plant withers. 

Would it be possible to irrigate and apply a deterrent in the irriga- Mr. Fletcher, 
tioii water ? 

Peas are not irrigated crops. Irrigation with Crude Oil Emulsion Mr. Ghosh, 
and Sanitary Fluid Water was tried but without dehnite results. When 
the withering plants are earthed up and watered they throw out fresh 
roots from above the chewed up parts and live but arc sickly and hardly 
bear. 

Growing peas with other crops has been tried and this year’s experi- 
ments are rather interesting : — 

A 

3. P. sativum was grown intermixed with barley. 

(4. P. arvense was grown alone and the crop was thin. 

All plants were destroyed in (1), a few destroyed in (2), none 
destroyed in (3) and (4). 

Were these plots close to one another ? Mr. Andrews. 

Plot (1) was contiguous to (2) and plot (3) was contiguous to (1). Mr. Ghosh. 

A about 70 feet from B. Pea is usually grown as a mixed crop. 

What is your experience with this pea-stem Agromyza in Bihar, Mr. Fletcher. 
Mr. Dutt ? 

Where rotation is not practised, the attack is very bad. Such has Mr. H. L. Dutt. 
been the case at Sabour in the Botanical area, where peas are grown 
year after year in the same plot. On the Farm, where rotation is 
practised, very few plants are damaged. 

... Any further remarks on this insect ? Mr. Fletcher. 

' J The pea stem fly occurs in Bengal also. Mr. P. C. Sen. 

We will go on to the next insect. Agrolis flammatra sometimes Mr. Fletcher, 
damages pea seedlings in the Punjab. 

It occurs throughout the Punjab. There is no definite control so Mr. M. M. Lai. 
far. : 

We will go on to the leaf-eating insects found on the pea plant : — Mr. Fletcher. 
Plusia orichalcea. 

Prodenia lilura. 

Diacrisia ohliqua, 

Monolepta signata, 

Hypera medicaginis, 

Plusia orichalcea is not confined to pea but sometimes does consider- 
able damage. We have shown the stages on a new coloured plate which 
is placed on the table. Spraying and hand-picking may be done in garden 
plots but are not practicable on a field scale. 


I 1. Pisum sativum was grown alone but the crop was thin. 
2. P. sativum was grown intermixed with Vida jaha. 



64 


TROCKEDINGS Ot' THE vSECOND ENTOMOLOGICAL MEETING 


Mr. H. L. Dutt. 


Mr. P. C. Sen. 
Mr. Fletcher. 


Mr. Gupta. 
Mr. Fletcher. 


Mr. Ghosh. 


Dragging a rope, moistened with kerosine and turpentine, over the 
crop drives away the caterpillars. Even if they go into the neighbouring 
fields, the crop is saved. 

Phisin orichalcea occurs on pea in Bengal also. 

Prodenia lUura and Dicwrisia obliqua are both sporadic pests of pea, 
attacking this crop along with any other low-growing vegetation that 
may be available. 

Monolepta signnta is recorded from the Patna District on pea but 
is scarcely a pest, so far as we know. 

Ilffpera variabills. The larva occurs on ])ea at Pusa, but has not 
been found as a pest so far. 

Several insects attack the pods and seeds : — 

E tiella z inckenell a. 

Poli/otnnia f us brTticiis. 

Bruch us all inensis. 

B ruckus nffinis, 

EtUdla wc liavc already considered and need only just mention 
again now. It is not a very serious pest of ])eas as a lule. 

Pohfoinmaius balicus occasionally occurs in soTiie numbers, the larva 
boring into the pods and eating the seeds. It occurs all over India. 

It is found in peas at Jorhat, in Assam. 

Braclnis ck inensis oviposif'S on the pods in the field, but the main 
damage in most districts seems to be done to the seeds after storage. 

Bruchus ajjlnis occurs in the fields to a small extent and does some 
damag<\ 

As I said just, now, we want to know a, great deal more about these 
Bruchids the distinctions between the various sj)eci(‘s and tlie habits 
of each, as tin' habits seem to vary a good deal. 

.\s Bruchus ({(finis is rather a sjieeilic ])est- of ])eas and we have been 
doing sonu' work on it at Pusa; I will ask Mr. (Biosh to give you a short 
account of what we have found out. 

Bruchus ({(finis, although it is found in stored peas from July or 
rather August onwards, is really a field pest, as infection takes place in 
the field, tlie beetles laying eggs on the green pods. The grubs on 
hatching bore into the seeds and come into the store with the seeds. 
Most of the beetles on attaining the adult vstage remain in the seeds 
and come out when the seeds are. sown next year. Therefore before 
sowing seeds should be placed in water. Those which sink should be 
sown and those wliich float should not be sown. 

Damage is prevented if the seeds are fumigated with Carbon Bisul- 
phide before storing or if stored with Naphthaline in airtight vessels. 




Phf.sttf (h ii'J/fdcrK , !’’)). 

I and ‘i, ('a(('! |>illar, nafiiral size and ojilarncfl. 

l'\'. 3, pnpM. 

.I' iirs. 4 to (»» modi, natural si/o and <'ii!art;o(l iji diHVjcnl adiliidos. 
Tlir small oullirio H;pircs indicate tlic jialuia! sizes. 





rilOCEKDJNGS OF THE SEC.'O^sD ENTOMOLOGICAL MEETING 


()5 

But in the latter case the smell of the Naphthaline is retained even 
when the dal is cooked for the table. 

The next crop seems to have no English name. It is : — Mr, Fletcher. 

Pisum arvense. [Desi malar — Hind. Kirao — Bihar.] 

As we noted just now under Pea, this crop is attacked by Agrmmjm 
when young and Bruvhis affi/ms is also found in the seeds. Its pests 
are practically the same as those of Pea and call for no special comment. 

The next crop is 

Sword Bean (Canamlia ensilormis). 

[ Bara S im — T 1 i j id . MaHli an S i m — H i nd . ] 

On the leaves we get : — 

Diacrisia ohJirjiia. 

Mj/I! over as d orsa I Is. 

Of these Mf/Hnrrra.s dorsalis is a wt'evil which we have recorded on 
this CTO]) at Kmnlmkonam, in Madras. It is not a regular pest, so fe.r 
as we know. 

Diarrisia olda/aa larvio attack Hword-bean in miicli tlie same way 
as they attack all low-growing crops. 

Diarrisia larva? are sometimes liad on the leaves in Burma. Mr. Shroff, 

Attacking tlie ])ods of Sword-lieau we get : — Mr. Fletcher. 

Maruca testahdls. 

C ^a foe It ri/sops c n ej as. 

and probably most of tlie other pod-borers we liave noticed on other 
legutninous crops. 

Maraea (rsfalallsha^ been recorded from Assam l)ut is not generally 
very comraon on Sword bean. 

C aloe] tr If sops carjtts 6ecurs, ])roba])ly in most distriet.s, but docs md 
do much damage as a rule. 

It occurs in Burma, but not as a pest. Mr. Shroff. 

The next croj) is Mr. Fletcher. 

Sann ITemp {CrolaJaria j a mra) 

which is becoming an increasingly important crop in India in many 
districts where it is being grown for green manure. As it is a iegurninous 
crop it is more convenient to take it here. \Vc have a long list of pests, 
many of which do great damage. 


0 
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The seedlings are attacked by 
Chrotogonus spp. 

Flea-Beetles, 

and of course by Utetheisa and other insects which we shall come to 
under the heading of leaf-pests. 

ChrologoHus, ])robably several species, attack the young seedlings. 
They may be dealt with by means of bag-nets. 

Flea- Beetles are common pests on seedlings all over India and have 
been noted to do damage in Madras, Bombay, the Central Provinces, 
Bihar and Burma. This is a group in which we are at present very 
ignorant of the identity of the species, and T cannot say more than that 
several different sj)ecics arc probably concerned. Spraying in small 
plots or catching the beetles by means of nets will usually provide 
control. 

On the leaves we get a good many pests : — 

U fefheisn jmich eUa, 

Argina cribrana. 

A rg i na sgringa . 

Argina argns, 

Ammcia moorei. 

Plmia signata. 

E a prod is sc mlil Ians. 

A myna oclo. 

(I ha etocnema basa Us . 

Tanymems i n d I ens . 

Myllorcinis blandus. 

Utetheisa p'dcheIJa is probably the most important pest of Sann- 
hemp in India and attacks not only the leaves but also the pods and 
sjMxls as well. It is hgured and described in “ South fndian Insects ” 
fpp. 371-)^72, fig. 263] and we have since issued a coloured plate showing 
tlie stages. 

Control is very diflicnlt. In the case of small plots Sj^raying and 
handpicking are of course useful and in the case c^f young plants bagging 
may collect a good many larvay but on a Hold scale witli well-grown 
plants, handpicking, bagging and sprayiiig are alike impracticable. The 
moths themselves are active and cannot be chocked by hand-nets or 
light-traps ; they fly very actively by day and a few come in to light 
in the evening. The pupai may occur in folded leaves on the plants or 
on the surface of the ground, and we practically cannot get at them 
whilst the croj) is standing. At present I can only suggest two lines of 
work, both of which require investigation. One of these is an appli- 
cation of clean cultivation and rotation to try to check the insect by 




Vietheisa futcheUa^ Linn. 

IV 1, Kggfl on n leaf ; 

Fi^s. 2-4, ( 'atorpillarM of 'vuriouH stages f(M.‘(ling on l(?aves ; 

5, A caterpillar fotHliiig on the seotls iiisido a ])od ; 

I’ig. (I, A caterpillar in curled-iip p(»sition after falling oii tlic ground from a plant 
J^'ig. 7, Caterpillar, dorsal view (magnified); 

Fig. S, Caterpillar, side, view (magnified) ; 

.Fig. 1), Cupa ; 

Fig. 10, Moth ill repose, natural size j 
l<’ig. 11, 'J'ho same magnified ; 

Jb'ig. 12, Moth with wings exfianded. 

Figures in outline show the natural aizein. 
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depriving it of foodplants, which include wild species of Heliotropium 
as well as Crotalaria ; but it seems probable that any efforts in this 
direction would be foiled by the strong migratory abilities possessed by 
this insect, which is a well-known migrant, frequently reported as met 
with out at sea at great distances from the nearest land. The other 
line of investigation deals with its natural enemies in the way of parasites, 
ft is possible that we may be able to find, and introduce where necessary, 
parasites to check Utetheisa as the caterpillar feeds (piite exposed and 
should fall an easy prey, especially when it occurs (as it does on Sann- 
hemp) in enormous numbers. That is a thing in which you can all 
help by collecting large numbers of Utetheisa larvai and seeing whether 
you can get any parasites ; and, if so, we should like to know and to 
have specimens, alive if possible, to experiment with. 

There does not seem much more to say about this species except 
to call your attention to the considerable range of variability exhibited 
by Utetheisa pidcheUa, both in the caterpillar and the moth. In both 
• the markings seem extremely variable and w’e had some caterpillars, 
found at Piisa on Heliotropium, which we supposed to be something 
quite different ; but they all turned out to be quite ordinary Utetheisa. 

As regards the moths, the largest range of variation seems to be shown 
in the Punjab, where in some cases the black markings of the forewing 
may be obsolete leaving the red markings strongly developed and coal- 
escing to form crimson stripes and bars, and in other cases the red mark- 
ings may have disappeared leaving the black markings only. I just 
mention this so that you may know what to expect if you come across 
specimens which do not exactly agree w’ith the exani})les shown on our 
coloured plate of this species. 

Utetheisa pulchella occurs in the Punjab on Sann-hemp as a pest mr. LaL 
and is found breeding on Heliotropium also. It occurs from March to 
September. 

In Bengal it is checked by bagging, but this is only possible in small Mr. Sen. 
plots when the crop is young. 

In the Central Provinces Utetheisa is generally found on “ Ghunghuni.” Mr. Ratirann 
I do not know’ the botanical name but it is apparently closely allied 
to Sann-hemp. The cultivators are advised to eradicate this weed. 

As regards natural enemies, a bird, Motacilla alhn, has been observed 
to feed on these caterpillars and the Pentatomid bug, Canthecona fur- 
cellata, is also predaceous on them. 

In Burma Utetheisa pulchella occurs commonly on Sann-hemp. Mr. Shroff. 

Argina crihraria [“South Indian Insects”, pp. 400-401, fig. 270] Mr. Fletcher, 
occurs throughout India, Burma and Ceylon as a pest, often serious, 
of Sann-hemp, the larva devouring the pods and leaves much in the 
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Mr. Shrol^. 
Mr. Fletcher. 


IVIr. Raiiiiiki'ishna 
Ayyar. 

■»Ir. Fletoi’.er. 


I’lMK (rs <n niK sKroM) kntomolocuc \ r. meetinc; 

same way as hi t1i»* case of younir plants ])ay^cinir wiili a net 

may Ix' usimI to colliM-t tin' cal er])lll.ns hut in the la.nu- slaves of eicnyt li, 
when flu‘ eaterpillais -.wr at1;iekiiie the jaxls. this is i inpiaet ical Je a.nd 
litth' can Ije done direct Iv Ix'vond ];and-picki ne. hut in some cc.-cs laiv.-c 
Lud r'iLdit inside tin* pod- atul an^ not visihit' fi-oin onlsi(!(‘. Tin* motli.s 
th(‘mse]v*-s may he liandpiched as far a> j)ossi])h‘, hut a, re not (‘asv to 
find in an\ iiumhM*. I'upation mav lak(‘ place insidt* l,h(> pods, !)nt 
more usuallv in a loo-<' ( ocoon on tlx* sui hna^ of tin* soil. 

In Ihirma Atyntu cr/hyffna and A. s/frnHfti l)oth otiair on Sann In'inp. 
I.uit ]<'<s commonly than / VeZ/n/su. 

Arfini'( st/rntfitf j*’ South Indijin Ins(‘cls.“ j). lOi. jj..- ey | ] occurs 
principally in Soiith'*rn Ireha and llomhay a- a minor pe-t oi Sann- 
In'inp. occasionally ahun la.iit and doniy ('onsidcr,d)le damage, .\round 
Poona, where Sann-heiuji is yrow n as a <jfi ecu- manure erop. this inscel is 
<aid to he a s,'i':ons jfe-a <‘Very \a‘ar. As r(*ya laU conti'oh ! do not think 
we can say any moia* than we have said already und'u- A tynn/ rrihrari't . 

Aifyam aiyft.s ucf-m.' (hrouLihoni liaha and Fe'don and tin* larva is 
oe(<:m,onally lonnd atta<l;in;.' Siiiii lump pods ])nt it i' seaicih' a pesi . 
!lo\ve\'e", as Sann hem.p hctauie*'^ m<M<‘ (•(anmniiK- lwow n ‘i> a 
'■iianm-i eropeoid knefr • pia -U it i(' . of .-rd are isapuired fm- this 
pni‘p'»'^' 1 '.\jxm ‘hall heel' mor(* o! i r(/nnf as a p<*si . 

Ajj>>if Ik nK^K)-‘i oceip'^, in Nhuili thiiaral as a ped of Sann lump) in 
common with o:!;er low etowiini <-rops. \\'c haxa* aircadv' diecnss*'*! 
coiiti'olol I his specie-'. !)oi---i( ocenrin Ma']ras<isa pest of Sann-lnmip ( 

hi .Madia- it lias noi hcen found lo damaye Sann-hemp. 

Plifs/K 'riiere is some dould ah-oiil the ideiitiheat ion of this 

and pci'liaps [\ t i^, t Ije insect i n <pi(‘st ’oil. It occa-aoiiall v 

oecui's on Sann leoip). rhieilv in Madras, hnt is scarcclv a pest. 

Pk f)/'nrhs .>(■;, //fllK/f.'. \ " Sonl li Indian Insects." p. {ip-. ‘dtiSj oC( ills 

.-•oiU(’tiincs <in S imnliemp. hut is a ininor ])cst as a nile. 1 landpickinii' 
o! I he ca t erpiha I s ;; nd mot lis w ill providi* cont rol w lieia* I'ei j ni red. 

AtKf/iiK rrfo lias IxM'u reai'cd at Paliir from lai'va.' on Samoheoip 
and at Pn-a Irom ka»v.c (yi'(‘(m. with a, white snhdoi'.sal stripe and oiilv 
tints' p'airs of projeyM found feedeny on Sanudiein]) hancs. It is a 
M* iior p<'st ami i - y-merally very much }in rasit izedp so t hat furt le-r cont rail 
not rmpiircd. 

(^/Kt hirsffhs (( hrysomelida-). 1. hav<‘ this name on my list, 

out it lias hi't'ii tadv’en from oh.i 'recor<ls on cards a- havinj^ occurn'd. on 
t^anndnunp at Pima in .Vuyust V.Htoand April PJOtl, at liaijuir a yood 
de-d in Anyiist IPoT. at duiluudur in Sctiti'inhej- 19()o, and at Surat 
in IhO], \\ (' do not seem to Inive any sjiecimeus, howiwn'iy from 
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anv oi these localities, and it is possible that the idcntilicalinn may not 
})«' correct, and in the absence of s])ccimens \vt‘ cannot (da'cR' it. 

Tanifniccns indicfts and M f/lloct’/Ns hhatdus ar<‘ two wi'evils. wiiich 
have b‘'en found on Sann-hem]) at Jhisa but an' s'-aiet'ly jx^sts. M. 
hhntihfx is comnion<‘r than T. itulirux. 

(tn th(' (lowers of Sanii-li(‘ni p we yet .Meloid beet’n*'^. a'^ on olliei- 
lioweis. but when thfv do dam.iir“ tlu'V are f.iirly ea^oly canyht in liand- 
nets. 

In (his comiect ion 1 iniLdit meat ion 1 hal . when V(ea cona* a(To>.> Meloid 
])(‘rtle< in numbers. 0 will be m-e!nl il von colitx-l ,\ yood <le,d oi mnleiial 
and drv it in ordei’ to exjitnniient with 1 ae^a* }u‘elle> a> a soincc' of 
( 'a nt Iniridin for \’el eiinaiv j)Ui'posev. In the " Kii''! ilundri'd Xole.^" 
I ea\-(‘ sonu' liyur(‘s of i lie amount of ( ’ant hai :din awnlabh' in some 
sneci('s. but W(‘ want a yood (hal more infoimaJ'.on on 1 lie suhj('ct to 
know wdiich aia* tin' Ix'st sjas-ies to us(‘ and where tie y will be available 
as rc'yards a reyular supply. 

AVe llnd a few insi'cts boriny in tin* shoot and ^lenis of Sann hemp : — 
L(ts prtfn’SKi pscH(li/n(‘( (is. 

Ijds peifi'vs id t fi (‘(‘dint . 

Sphcnojilrrd a rdclnd is. 

.\dpsrrlid sp. 

ddieia^ has biani a yood (had of confusion beiwiMUi tln‘si‘ first two species 
and th(‘ |)lat(‘ used in ’’Indian Insect Idle" and “South Indian Jn- 
s'x ts " is viM'V ])oor. I have tln'refoK' Innl a new platt‘ dole' of L. jisnido- 
di‘r(is and th(‘ oriyinal of this is laid on the table for you to S('‘e. A'ou 
will S(‘e that jisriidoin'cl is is r(‘adily dist inyuishable in tin* male sex })y tlu' 
bhulvish irroi’ation on tin* hindwinys and abdoimm, thi^lxany a})S(mt in 
th.t' mah* of f I'lccid t'd but tin* Imnah's art* praetnaiHy nioist inymshabh'. 
It will be useful if we can y(d a yoo<l scu'ies ol specimens liom all localities 
in whi(di Ldsprfp'csid damay«‘s Sann-lnnup, .>o that we can sei' whi(di 
specK'S is laadly implicated. At Ibisa L. j)sv>id(>nni is i^ the common 
>p('ci(‘s and so far we do not stann to have found hiadtlrd liercn wlnnaais 
( /' i(‘(dil /’(I is appaiamtlv common in Western India. As .Mis ( Miosh was 
li'ariny pscdihnircl is here las: ytmr, perhaps In* will tell ns soim^thiny 
about it. 

Ldspcfp’i'sid pscddotin f is atta(l\s Sann hc-mp whilst I lie crop is still 
voimy, about (iv(" or six iindn's hiyh. At that slayi* ol yrowth the catei- 
pillar attaidvs tin* tojishoot w hicdi is formed iiUo a < haraet ei ist ic yall. 
The attack do(‘S not stop altoy(‘ther the yrowth ol * he plant, whi(di 
irrow’s in lenyth. In later stayes ol yrowth ol tin* j»laiu. the attack 
takes plac(' at tin* axils ol lea\(‘.s, wln‘i«' also a sw(*lhny js formed. In 
this latter cas(*, tin* (ibre is aih'cted. dln*re may be more than o7>e yall 


Mr. Ghosh. 
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Mr. Ratiram. 
Mr. Jhaveri. 


Mr. Fletcher. 


Mr. Ghosh. 


Mr. Fletcher. 


Mr. Ramakrishna 
Ayyar. 


in the same plant. The caterpillar feeds inside the gall and pupates 
there ; whilst young it is green but becomes a bright red colour just 
before pupation. The caterpillar has been found to affect the capsules 
also, boring the seeds, but this is unusual and this habit has only been 
observed hitherto during the winter months. The insect hibernates 
as a caterpillar from November to February and then aestivates from 
March to June ; it may be in the stem if the plants remain in the field 
or, if the pods are collected, the caterpillars form cocoons amongst the 
debris and remain there. 

As regards control in the case of young plants the removal and des- 
truction of the galled topshoots is necessary and this should reduce 
further damage. 

Lasppijresia occurs in the Central Provinces as a minor pest of Sann- 
hemp. 

At Surat Sann-hemp was grown for green-manure and was seriously 
attacked by a Lasjwyresia [probably L. Iricentra, T. B. F.]. The affected 
topshoots were removed. 

Sphenoplera arachidis occasionally occurs in Sann-hemp but is scarcely 
a pest as far as we know. The identification requires confirmation. 
We have a specimen in the Pusa collection under the name S. gossypiir 
which was reared from Sann-hemp, but it is more probably S. arachidis^ 

? Nupserha sp. Last year we found a Longicorn beetle, apparently 
a species of Nupserha or closely allied thereto, boring in the stems of 
Sann-hemp. 

Ihis beetle was noticed for the first time at Pusa in lOlG. The beetle 
rings the stems in two places about an inch a])art and thrusts its egg into 
the centre of the ringed portion, which is usually at some distance below 
the top of the ])lant, but may be toAvards its base. The stem above 
the ringed portion dries u]) and the grub bores both upwards into the 
dry portion and downwards in the living stem. Pu])ation takes place 
in the stem. The adult beetle is very active and fakes wing readily. 
The insect was very common last year about August, the total damage all 
over the Pusa Estate aggregating about two to three per cent. 

As regards control, the dry plants arc easily noticeable and may be 
removed and destroyed before the beetles emerge. The length of life- 
history is about four to five weeks. 

We have prepared figures showing the damaged ])lants and the 
lifehistory of the beetle. It is rather an interesting example of the way 
in which an insect may suddenly appear as a pest. 

A similar insect was noticed at Samaikota ten years ago, but it 
never reappeared. 
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Attacking the pods and seeds of Sann-henip we get a good many Mr. Fletcher, 
pests but we have already dealt with most of the worst ones. They 
are : — 

Utetheisa pulchella. 

Etiella zinckenella. 

Folyommatus hwticus. 

A ryina crihraria. 

Heliothis ohsoleta. 

Cclama squalida. 

Utetheisa qmlcihella and Argina crihraria we have already dealt with 
under Sami-henip. 

Etiella zmchmella attacks Sann-hemp seeds as it does other Legiim- 
inosa?. In some districts it is a bad ])est, second only to Utetheisa. A\'e 
havx come across it several times already to-day and I hav(^ nothing 
more to add here. 

Folyommatus bcvticus occurs occasionally in the pods but has nut 
yet been noticed as a real pest of Sann-liernp. However, it is ([iiite 
likely to take to this foodplant if the cultivation is extended. 

Heliothis ohsoleta is occasionally found in Sann-hemp pods but not 
as a ])est. 

Celama squalida (Arctiadsc) has been reared at Pusa from catcrpillais 
found on Sann-hemp pods but has only been found in small numbers so 
far. 

Then we have a few sucking insects on SaTin-hemp : — 

R agnius ii nport u nita s . 

Nezara viridula. 


Ragmus im'portuiiitas is described and figured in “ South Indian 
Insects ” [p. -191, fig. 1378]. It is a small greenish Cajisid bug, easily 
distinguished by the series of round black sf)ots on the hind-leg. It 
seems to be common in Madras, especially on young plants, and may 
do a good deal of damage, the leaves curling up and becoming pale-yellow. 
As it is chiefly bad on young ])lants it may be controlled by bagmfls or 
hand nets. 

We get it in Nagpur, chiefly on young ])lants. 

I have not noticed it at Pusa. 

Nezara viridula is described and figured in “ South Indian rns( cts ’’ 
[p. 473, fig. 352], and we have since issued a coloured plate ol this 
species. It is, however, very variable in colour and markings. It is 
occasionally found in small numbers on Sann-hemp but is scarcely a 
pest as a rule. 

In Burma Nezara viridula occurs on Sann-heinj), but is not a pest. 
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DfTAiNCiiA (Seshania aculea(a). 

On tlie leaves of dhawcha wo fijid : — ■ 

Ca top.silia pymn I he. 

Terias hecahe. 

TcriuH silhelrnui. 

Zizord oils. 

Epacroinia l(unulns. 

M ifUocpnts Il-pdstuh/fds. 

CatopsiUd pifmidhr. [“South Iiuliaii Tnsocts," j). 113, tig. :28G] and 
])robably other species of (Uttopi^ilifi soiuetinies oceiii’ on dho.incha leaves 
ill some iiumliers but rerely as pests. 

Tcria.H liernhe and T. sUliviaua both occur commonly and sometimes 
do considerable damage, ddiese two sj)ecies of Ter ids are very close to 
one another, but the catcr])illars may be, distinguished fairly easily, as in 
hecabe the cater|)illar has a green head and is solitary, whereas in silhefdna 
the caterpillars liave black heads and arc gregarious. Tn silhefana 
also the blackish ])upte are gregarious and one may find forty or fifty all 
attached to one twig or stem. T. herdhe is figured in “ South Indian 
Insects” []). Ill, lig. 287 1 and we have since issued a coloured plate 
showing its lifehistoiy. As regards control, the caterj)illars may be 
checked by spraying with a stomach poison and in the case of silhetana 
they may be collected by hand. 

ZAzera of in has occurred at Piisa in some nuinbiu's on dhdincha grown 
in cx])eri ment al plots but does not seem to be a pest on a large scale. 

tn an experinuudal plot of dltdlnchd grown by the rm])erial Agricul- 
tural Ba(;teriologist, when tlie ])lants were to 2 feet high, the top 
loaves were attacked by Terids and also by many caterpillars of Zizera- 
Otis. They wer(^ hand-picked. 

Epacrowia famulus [“South Indian Insects”, j). 520 , lig. 117] has 
been found in South Ind a on dhaincha. I do not think there is any- 
thing to add to tlie account already given. 

Mfflloret'ds ll-pustuldtun occurs on the leaves in most districts but is 
of little importance as a pest. 

Canfharin hirficarnix was notic<‘d in Bengal feeding on dhaincha 
leaves, when the plants were live, to six feet high. 

A black species of Thji]is was bad at Pusa in July 1016 on an experi- 
mental plot of dhaincha grown by the Imperial Agricultural Bacteriologist 
— the same plot as that referred to before as attacked by Zizera oils. 
The attack was checked successfully by spraying with resin compound, 
of which one application was sufficient. 




ter las hecahey L. 


*%• ®gg (enlargotl). 

Figa. 2 to 4, oaterpUlar, natural si/e and enlarged. 

Fig. pupating caterpillar. 

Figs. 0 and 1 , pujia (natural Ki:£o and enlarged). 

Figs. 8 to 10 , (butterfly natural size and enlarged), in sitting and flying attitude^- 
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Boring in the stem of dhaincha we get : — 

Alcides bubo. 

Azygophleps scalaris. 


Mr. Fletcher 


Alcides bubo seems to occur chiefly in Madras. It is described and 
figured in ‘‘ South Indian Insects ” [pp. 337-338, fig. 196]. Have you 
anything more to add to this account, Mr. Ramakrishua Ayyar ? 

Alcides bubo is not so bad on dhaincha as it is on the other species Mr. Rainakrishna 
of Sesbania. Ayyar. 

Then we will discuss it under Agaihi. Mr. pietcher. 

Azygoflile/ps scalaris is another insect which is more common in Madras 
but it also occurs as a pest as far north as Orissa and in Burma. Last 
year I got a specimen of the moth attracted to light here at Pusa, so that 
it does occur here although the larva has never been noted. It is pro- 
bable that it has not attracted much notice in other ])arta of India because 
dhaincha has not been grown much outside of Madras, Burma and Orissa, 
but if its cultivation is extended for use as a green manure, we shall 
probably hear of Azygophleps as occurring in other districts. This species 
is described and figured in ‘‘ South Indian Insects ” [pp. 446-447, fig. 

324] and I have nothing new to add to the account given there. 

The lifehistory has been described there and there is no more to add. Raniachandra 

Rao. 

Last year on the Pusa Farm some dhaincha was grown, but the Mr. Ghosh, 
young plants were eaten back by nilghai. 

A few sucking insects are found on dhaincha. Coptosoma sp. some- Mr. Fletcher, 
times occurs but is hardly a pest. In fact, dhaincha seems rather free, 
so far as we know at present, of pests of this sort. 

Then there are a few insects found in the pods : — 


P achy ly chins m ungonis . 

Megastigmus sp. 

Pachyty chins mungonis was discussed under mung and nrid and 
I do not think there is much to add. 

It occurs in the pods at Coimbatore. Mr. Ramakrishna 

Ayyar. 

Megastigmus has been found at Coimbatore, the larva boring in the Mr. Fletcher, 
seeds. It is an interesting example of a plant-feeding group in the 
ChalcididsB which, as you know, are practically all parasitic on other 
insects. We shall come across another case of the saine kind later on 
when we come to deal with pests of Apricot. Will you tell us about 
this Megastigmus, Mr. Ramachandra Rao ? 

At Coimbatore dhaincha, grown for seed, w^as attacked by this insect Mr^ Ramachandra 
ao badly that only a few seeds could be obtained. From fifty to seventy- 
five per cent, of the seeds were destroyed. There is no doubt about 



Mr. Fletcher. 


Mr. Ramachandra 
Rao. 

Mr. Fletcher. 


Mr. Ramachandra 
Rao. 


Mr. Fletcher. 
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this insect being the cause of the damage. This pest was also noticed 
in South Arcot and in one or two other localities. 

The eggs are laid when the pods arc green, the larva? feeding on the 
seeds and pupating inside the pods. Tlie adults emerge through holes 
bitten in the pods. The adults generally leave the pods before the 
seeds ripen and long before the crop is harvested. This insect is para- 
sitized by another Chalcidid but I could not trace out the lifehistory 
of this. 

You say that the adults generally leave the pods before the seeds 
ripen.” Would it be possible to collect the seeds a little earlier, immedi- 
ately they are ripe or even just before, so as to prevent the adults em- 
erging and damaging tlie }iext crop ? 

Unless the seeds are left to ripen on the plants until the normal time 
of collection, they would not sprout. 

Then 1 do not see that any control n^easure is applicable. So far as 
getting seeds is cojicerned it seems to be a case of lialf a loaf being better 
than no ])read at all. You say that there is already a parasite on 
this Chalcidid. I think, when you Jirst sent us specimens of this 
(Ihaiiirha y)est for determination, that you sent in two species but both 
of these were ydiytophagous. 1 suppose there is no doubt that this 
“ parasite ” is really a parasite and not a second pest itself ? 

There is no doubt about this second Chalcidid being predaceous on 
the pest itself. 


A G ATii T n i a gm n dijiora ) . 

Agallii is another SeAmnia and its pests are very similar to those 
of (Ih(n)irh(i. It is grown fairly extensively, es])ecially in Madras as a 
su])port f<n’ betel vines. 

On the lcav(*s we get : — 

PUt (g i>r I (I luffiir ix. 

Prricdllia ricini. 

ProdcHW Jitara. 

Ldphggma exigua. 

1 1 owoplrta glancinanti. 

( Uilopsilid pgra)Uhe. 

Tvrins liccabe. 

PUilgpria hifstrix |“ South Indian Insects,”* p. 31(), fig. 107] seems to 
occur on agathi chiefly in the Tanjore district. It is a njinor pest, the 
larva mining the leaves. ]t occurs also on other plants {Lablab 
Eryihrina, etc.) but is not of any real importance. 
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Pericallia ricini occurs on agatJd as well as on various otlier plants. 

It is sometimes a pest but not serious as a rule. Hand])icking and spray- 
ing are indicated. [See “ South Indian Insects,*’ pp. 370-371, fig. 232.] 

Prodenia litura is a bad pest of agathi in Madras. It is described 
and figured in ‘‘South Indian Insects ” ^p. 337, tab. 19]. Mr. 

Hamakrishna Ayyar, will you tell us about this insect on agathi ^ 

Prodenia liMira is very bad on agathi in Madras when the crop is young. Mr. Ramakrishna 
When the plants are three feet high, they arc not damaged. Ayyar. 

And control ? Mr. Fletcher. 

In some localities the fields arc flooded and the cater])illars leave the Mr. Ramakrishna 
])lants and are eaten by birds. Ayyar. 

Laphggnui exigua [“South Indian Insects,” pp. 378-370, fig. 210] is Mr. Fletcher, 
a pest of agathi as it is of so many other crops. It does not, however, 
seem to be a very bad pest in Madras but oeiTirs throughout tlu' Presi- 
dency. 

Homopiera glaucinans seems to be a minor ])(?st of agathi. It is de- 
scribed and figured in “ South Indian Insects ” [pp. 389-390, fig. 255] 
and [ have nothing more to add to this. 

(^atopsHia and Terias, probably more than one species of each, occur 
on agathi at times but seem scarcely pests as a rule. 

Then we come to insects boring the stems of agathi. We know 
of : — 

S ph eno pier a ara chidis . 

A Icides btibo. 

A zggo phle ps sea la ris . 

Azygophleps scalaris we have already noticed under dhaineha and 
it is not an important pest of agathi. 

Sphenoptera arachidis occurs in agathi but has not yet been noticed 
as much of a ])est as this crop. [“ South Indian Insects,” p]). 298-299, 
ligs. Ml, M2.] 

Air ides bubo, however, may be a bad pest of agathi. It is described 
and figured in “ South Indian Insects ” |j)]>. 337-338, fig. 1 90] but some 
more work has been done on it in Madras since then and Mr. Itamakrishna 
Ayyar will tell us about it. 

Alcldes hiho has been doing serious damage in South Arcot. The Mr. Ramakrishna 
lifehistory has been worked out and is shown on the coloured ])Iate 
[exhibited^ The lifehistory has already been described in “ South 
Indian Insects.” 

As regards control, Lead Arsenate was tried once ; it was sprayed 
on to the plants when they were two feet high. The sprayed jilants 
were not rendered quite immune but the weevils came on them very late. 

Only one spraying was given. 
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Mr. O. R. Dutt. 

Mr. Ramakrishna 
Ayyar. 

Mr. Fletcher. 


As this insect is a stem-borer, how is it checked by spraying with 
Lead Arsenate ? 

The weevils feed on the young leaves. 

Amongst sucking insects, Co2)tos(yma crihraria occurs, but is not 
much of a pest. 

Then in the pods a Megastigmus has been reared at Coimbatore 
from larva3 boring in the seeds. It is apparently the same as the one we 
have just discussed under dhainclia. 

CiriTAGATiiT {Seshaniff aeggpliaca). 

Chilagathi has much the same pests as agalhi, so I need only mention 
them. 

On the leaves we get : — 

llomopfera gland n a n .s. 

Ca to psilia pyran th e . 

Ter iafi hecobe 

and boring in the stem we find : — 

AzygojMe ps scalar is, 

Erytitrtna (Erythrina indica and E. lithosperma), 

[Dadap ; Coral Tree.] 

Loth of these species of Erythrina arc grown to a considerable extent, 
E. indica being used frequently as an ornamental tree in gardens and 
E. litfios'perma being grown very extensively in the Hills as shade and 
green-manure for tea and coffee. A species of Erythrina is also used 
in Bombay as a support for grape-vines, so that the pests of this tree 
may be of considerable economic importance in some districts. 

The young plants are attacked by tlie large Coreid bug, Anoplo- 
cnemis phasiana South Indian Insects,” pp. 477-478, fig. 3G0]. This 
bug is found on large trees also but is a specific pest of young trees by 
sucking the tender shoots, thus checking growth. It is a curious 
fact, which I noticed in Ceylon many years ago now, that when this bug 
occurs in this way on young trees, it usually occurs in pairs, a male and 
a female together. The bugs are fairly easily collected and destroyed. 

On the leaves of Erythrina we find a large number of miscellaneous 
iiisects but there are few serious leaf-eating pests : — 

Platypria hystrix. 

Plalypr ia ech id n a . 

Episomus lacerla. 

Acker ontia lachesis. 

Orgyia poslica. 

Aularches miliar is. 
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Platypria hyslrix [‘‘South Indian Insects,” p. 310, lig. 167] 
and the very similar P, echidna both occur commonly on the leaves 
and do a little damage at times. I have seen the leaves riddled with 
holes produced by these species but one generally only tinds this in odd 
patches here and there and Platypria are not serious pests. 

Episomus laceria [“ South Indian Insects,” pp. 327-328, 6g. 181] 
occurs in small numbers on the leaves. I have found it in Coorg on 
Erythrina leaves at Pollibetta and Mercara, but it is (piite a minor post. 

Acherontia lachesis occurs commonly on Erythrina and by its large 
size the caterihllar [ “South Indian Insects,” p. 131, tig. 59) may do 
considerable damage, one caterpillar being (piite capable of defoliating 
a small branch. The caterpillars may be liand picked, although they 
are not always very easy to s(M‘. 

Oryyia postica [“ South Indian Insects ” ])p. 39b-396, tig. 263] occurs 
fairly common as a caterpillar on Erythrina leaves but is scarcely a pest. 

Anlarches millaris [” South Indian Tns<'?.cts,, p. 526, fig. 418J is some- 
times common on Erythrina and is a sporadic minor pest. 

Boring' in the shoots of Erythrina we find : — 

Tera.st ia m ef ic a loS(( I is 
A Trypan eid fly. 

Tcrastia metkadosalis [“ South Indian Insects ”, ]>. 138, fig. 315] is 
sometimes a. serious pest, es])('cially i)i Erythrina indica, the larva boring 
ill tlie young shoots so that all the new growth may be killed back. Tln^ 
attacked shoots are fairly evident and may be cut back and the cater- 
pillar dest.royed. 

In Coorg I have found a Trypanefid fly brf*eding in the shoots, but it 
is not a pest and at present we know very little about it.- 

Und(T the heading of “ Boring Insects ” we may include Sthenias 
(jnsator South Indian Insects”, p. 326, fig. 182], which is (piite a 
serious pest of /'/no when grown as a shad(‘.-tr(‘e amongst cofi’e(\ 
The adult bc^etles have the curious habit of girdling branclu^s, and even 
main stems in the case of young trees. A groove about a ([uaiter of an 
inch wide is eaten right through tlic bark all around the branch whicli 
may be as mucli as three inches in diameter, and the portion above 
the girdling dies back in consequence. The eggs are thrust into this 
girdled branch and according to my observations they are generally, or 
at least very frequently, placed just under the bark whcj o it is cut b}' the 
girdling. The Larvae feed in the girdled branch, which remains on the 
tree for some time but drops off sooner or later, and j/upation takes 
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place in the branch also. As regards control, the removal and destruction 
of the freshly girdled branches is an obvious measure to take to 
prevent breeding and subsequent damage to other trees. The beetles 
themselves can also be collected by hand, though they are not very 
easy to see ; still a good number can be got when they are about in the 
adult state. Their presence can easily be detected by noticing 
the freshly-girdled branches. The beetles rest as a rule on the stems 
and branches of the attacked trees ; if there happens to be a bunch of 
dead leaves on a tree, that seems to be a very favourite situation as the 
beetles will be found under the dead leaves. They rest quite motionless 
and are apt to drop to the ground, when they arc very difficult to see. 
One thing I noticed about them was that they were not attached to one 
tree. A tree on which I found beetles one day was just as likely as not 
to have a fresh lot of beetles on it on subsequent days. So that daily 
collection is required. However, I see no reason why systematic des- 
truction of the attacked branches combined with hand-collection of the 
beetles should not give good results. 

The ringed branches, both those freshly ringed and the older, dead 
ones, attract a good many other insects. An Anthribid {PhlcBobius 
aUernanSy Wied) and a weevil {Rhadinopus centrmiformiSy Fst.) are 
found commonly on ringed branches, but whether they do any damage 
we do not know. 

A good many sucking insects are found on Erythrina. We have 
already considered Anoplocnemis and besides that we get : — 

Cyclopelta siccifolia. 

Euryhracliys tom entosa. 

E u rybrachys jerrugin ea. 

Dacfylo p ins citri, 

Cyclopelta aiecijolia South Indian Insects/’ p. 47(), fig. 357] some- 
times does considerable damage to Erythrina in cases where this 
tree is used as a sup])ort for pepper vines. It is common on Erythrina 
but I have not seen it really bad. Control is easily done by hand -collec- 
tion. 

Eiirybrachys lomaitosa South Indian Insects,” p. 192, fig. 379] is 
comimm on Erythrina but scarcely a pest. In Coorg I found that a 
considerable proportion, about one in four, of the bugs were infested 
with a whitish Epipyropid caterpillar which was apparently feeding on 
the fluffy white waxy excretion of the bug. An Epipyropid also occurs 
on EurybracJiys at Coimbatore, and you will perhaps find it in other 
parts of India if you look for it. 
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Euryhracliys fernujinea occurs in small numbers on Erythrina but 
is not a pest. 

Dactylopius cilri on Erythrina is cbieflv important in coffee when 
Erythrina roots afford shelter to colonies of this scale. 

In the Darjiling District a Jassid bug is bad on Erythrina. Tt is Mr. Andrews. 
a})])arentiy an Empoasca but dilYorent from the species found on tea. 

Eriochiton ihcae is also found on Erythrina in the Diiars. 

Aljuzzia. 

The insect pests of the species of AlhizrJa are likely to come to pro- Mr. Fletcher, 
iiiinence in India as these plants become more used for green-manure. 

On the leaves we get Terias .^iJhefana and T. hecah(\ both of which 
we have already dealt with under dhaincha. 

Ih^ring in the stems of Albizzia lehhek we have Xystroccra (jlohosa 

South Indian Insects,” p. fig. 171 ]. It is common in India but 
not yet noted as a pest, so far as our experience is concerned, but it has 
been recorded as a serious pest of Alhizzia hbbck when grown as shade- 
trees in Egypt, so that it is a s})ccies to keep our eyes on in India. 

At Coimbatore I have also foiuid a weevil grub boring the seeds of 
A. lebbeJc inside the pods, but I cannot say any more about it. 

We now come to 

Indigo 

under which we will take the Natal j)lant {Indigofera at recta) and the 
Bengal Indigo (/. sumafrana). 

The seedlings are attacked by — 

Chrologonus . 

Brachyirypcs portcniosas (achat i nas ) . 
fMphy<)}na ex itpia. 

Agrotis ypsilon. 

CJn'otogonas in Biliar is cliiofly a ])est of seedlings about 

Marcli, and sometimes does so much damage that resowing is necessary, 
ft may ])e controlled by bagnets. 

Ill Jalgaon (Khaiidesh) young indigo plants are attacked ])y (Jhrolo- Mr. Jhaveri.’ 
go)V(s. 

Brachyirypcs portentosus (achat i nas) is also chiefly a pest of a Mr. Fletcher. 
trana seedlings, the crickets cutting the young plants and dragging them 
into their burrows. This cricket is often reported as a pest but is pro- 
bably not a very serious one on the whole. Irrigation, where possible, 
is the only successful method of control ; this drives out the crickets 
^vhich are then destroyed by birds and other enemies 
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Laplnjfjma exi<jua is a sporadic major pest of socdlini's of both varieties^ 
of indigo, occurrinj^ in Bihar usually about April. In 1900 it was very 
bad at Birowli, near Pnsa, on sunuiframi plants. In the case of very 
bad outbreaks, the only practical remedy seems to be to cut tlie plauta 
back. Spiayiiiij: may also be tried, and trenches should be dug between 
badly attacked areas and adjactmt ones free from attack to prevent the 
catcr])illars crossing over, but this of course will not prevent the moths 
fjom doing so. 

Atjrohs ffpsilon is not serious on indigo but attacks sumatrana scod^ 
li ngs to some ext (nit, doiiyg less damage to arrecta seedlings. 

Tiiere is a long list of leaf-eating insects found on indigo, but none 
are very im[)ortant as regards the well-grown })lants 

Prodotid litura. 

Chiladcs 

Dick oin er is {(Uilhrs . 

Ileliofhis obsoleid . 

Paid I ilia {Ibidiijdi) t»yd(iid. 

ChdlriojK' { Tri<idfn>i!('s) ^ 

Rdp inuf hvbdlos'd . 

Pldsid lidfhircifd. 

Pldsid oricJdtlccd . 

Mo}ddi‘j)f(i s iif udfd. 

Blosijrns imt qidd is. 

SlioHd'' criiiilds. 

Td )nfd(('Cds c ire lOddatifs, 

Td iuftnccus i id! icus . 

Mpl lorcrus riridis. 

P/vdt'/ii(( Ufuni is a minor pest of indium. 

(diifitdrs pdlli is soiuefimes fou'al on indigo slioots but does little 
damage. 

Dichoidcns idiiflics we have already (liscussed under olusterbean. 
It is a minor })est of indigo, the lama* w('bbing up the leaves and top- 
slioots. Tin* altaek‘’d portions may l)e nnnoved and destroyed, but as 
n rul(* no control is required. 

I Id (Of Ins ohsolctd is of comparat ively laTe occurre.nce on indigo and 
is scarcely a j)est. 

Pchnnid unddtd f‘* South Indian [nsectsd’ p. 388, fig. 2o2j and Chal- 
ciopchi/ppdsid Indian Insect Life." p. 451, fig. ;tl 1 | are both occasional 
})ests of ijidigo but are usually of no importance. 

Raparna nebdJosa, Pltfsia lunhirnid, and P. oricludcca have all been 
f(nmd on indigo, but not recently, and do not seem to be regular pests. 




Dichomeris ianthes, Meyr. {Ypsolophus ochrophanes, Meyr.) 


Fig. 1, an affeotod Java*Natal indigo plant/. 

Fig. 2, egg enlarged. 

Fig. 3, caterpillar. 

Fig. 4, pupa. 

Figs. 5 and 6, moths in flying and resting attitudoK, 
The hair-lines indicate natural sizes. 




Dichomeris ianthes. 

(YPSr)I.OPHI /S Or.HROPHANRS ) 
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Monolefta signata has been found on indigo at Pusa. It occurs on 
numerous plants and is not a pest of indigo. 

Blosyrus inwqualis was found on indigo in some numbers at Ncllikup- 
j>am, but we do not know any more about it as a pest. 

Sitones crinitus has been found on indigo at Dalsing Serai and in 
Cliamparan, but is not known as a pest. 

Tanyinecus circumdatus and T. indicus both occur on indigo at Pusa 
but in quite small numbers. 

3IyUocerus ciridanus we have from Nellikuppam on indigo but we do 
not know it as a pest. 

Indigo seems to be rather free from stem-borers. We have a record 
of AJcides bubo as found on indigo at Palur, in South Arcot, but whether 
it was breeding in indigo we do not know. Anataractis flumigera 
(Cosmopteryoidcc) was reared from a gall in a stem of Indigofera linijolia 
at Pusa [see Entomological Note No. 83], but we have not noticed it in 
any cultivated indigo. 

The sucking insects found on indigo, however, are of more importance^ 
and in this group we get 

Psylla isitis (Psyllopa pwictipennis). 

Aphis cardai (?). 

Do lycor is ind ie us . 

A noplomem is ph a sia na . 

Thrips. 

Mites. 

Psylla isitis has acquired a literature of its own and you will find 
accounts in our Entomological Memoirs, Vol. IV, No. (3 and in the 
“ Agricultural Journal of India ’’ for January 1913. I do not think 
there is much to add to these so far as w'^e are concerned. 

I can only add one remark. If by varying the method of cultivation Mr. Ghosh, 
it be possible to have only grown-up “ moorhun ” plants in July-August, 
there will be hardly any Psylla, as this is the time of year most favourable 
in Bihar for the growth and multiplication of Psylla. 

Psylla occurs on indigo in tlie Punjab at Multan, Muzaffarnagar Mr. M. M. Lai. 
and Dhera Ghazi Khan, but never gives much trouble. 

In Madras indigo is attacked by Psylki at Palur and Bcllary. Mr. Ramakrishna 

Ayyai. 

In the United Provinces Psylla attacks indigo. " Mr. David. 

An Aphid, which is probably Aphis cardui, occurs commoidy on Mr. Fletcher, 
indigo and is a sporadic pest of young plants. We constantly get reports 
from the Indigo Planters round about Pusa and have sent out men 
and apparatus to control it several times. It is fairly easily controlled 


n 
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Mr. M. M. Lai. 
Mr. Fletcher. 


Mr. David. 
Mr. Fletcher. 


Mr. Ramakrishna 
Ayyar. 

Mr. Ghosh. 

Mr. Fletcher. 


Mr. Ghosh. 


Mr. Fletcher. 


Mr. Fletcher. 


by use of a Soap solution. Under natural conditions it is usually checked 
by Coccincllid beetles. 

In the indieo-growing districts of the Punjab an Aphid is found on 
the plant ]:nits does not do much dama.s’e. 

Dohfcoris indicus occurs on indi.i>o as on numerous other plants but 
is not a rej^ular pest. 

Jnoplocneniis pliasiana has been re])orled on indigo at Pawnpur 
but we have never seen it on indigo in Pihar. 

It was found on indigo at Cawn]>ur in small numbers i?i July 1915 
but did not do much dama<»c. 

T1iri})S, whether of one or more species we do not know, arc found 
on indigo but not as a serious })est. 

Tlirips occurs on indigo in the Bellary District. 

Thri])s is found commonly at Pusa but is never serious. 

Mites also occur on indi<i;o, but we know very little about them aiid 
they do not seem to be real pests. 

Mites also are found occasionally at Pusa but are not serious. They 
cover the leaves with a thin webbing- and puncture them. They have 
not occurred in sufficient numbers to require control. 

The roots of iudi.^o plants are sometimes cut by crickets of sorts 
and ScJikodacff/lns moDsfrosus is commonly accused of doinn this in Biliar, 
where it is known as ‘‘ bherwa.*’ There is no doubt that Schizoclacfj/lifs 
may do damai'e at times, but tliis se(mis to be accidental and only 
incidental bo its activities when tunnelling underp^round. We have 
reared this insect at Pusa and found that it is exclusively carnivorous, 
feeding on small frogs, cater|)illars, and so on, and starving rather than 
feeding on roots and vegetable diet. 1'he species is Avidely disti ibuted 
in India. It is commoji in Bihar and extends as far south as Bellary 
and is also found iM North-Western India. It is desciibed and figured 
in “ South Indian Insects [p. 553, fig. 427] and we have since issued a 
coloured plate shoAving all stages of its lifehistory. 

In many cases A\dicre Schizodactylus is accused of damage, there is 
no doubt that it has been confused Avith Brachytrypes, Avhich is the 
real culprit. 

The next groAip of crops may be taken under the general name of : 
OIL-SKEDS 

and under this item aa’^g Avill deal with the insect pests of Sesamum, castor, 
linseed, groundnut, niger-secd, sunfloAATT atid safflow^er. 

I may remark that it is very difficult to group crops into classes 
with any exactitude, as in some cases a crop may fall into more than 
one group, whilst in others it is more convenient to take allied crops 




Schizodaclylm monstrosus^ Dr. 


Kig. 1, eggs in their natural burrow. 

Figs. 2 to 6, nymphs in different stages of growth. 

Fig. 6, adult. 1 

The lines alongside the figures indicate their natural sir^es. 
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together as their pests may be very similar. Mustard, for example, 
might be expected to be included under oil-seeds, but it will be more 
convenient for our purposes to take it under Cruciferae together with 
cabbage and other allied crops. 

Sesamum (Sesamum indicum). 

[Til — North India. Gingelly — South India.] 

Sesamum seedlings are sometimes damaged by Brachytrypes porten- 
iosus, which we have just discussed under the heading of indigo. 

In Bengal, plants about a foot high are damaged in July and August Mr. Sen. 
at Dacca by Brachytrypes. 

A good many pests occur on the leaves of Sesamum, the worst being Mr. Fletcher. 
Antigastra : — 

PacJinephorits inipressus. 

Tanymecus chloroleucus. 

A noma la aniiqua. 

Diacrisia obliqua. 

Amsacta moorei. 

Acherontia styx. 

Pericallia ricini. 

Laphygma exigua. 

Antigastra catalaunalis, 

Pachnephorus impressus sometimes occurs in some numbers. The 
lifehistory is briefly described and figured in Entomological Note 33. 

At Hosliangabad Pachnephorus is a serious pest of this crop, the Mr. Ratiiam 
beetles feeding on the leaves of the plants. 

Do you practise any control-methods there ? Mr. Fletcher. 

The beetles can easily be collected by shaking the plants. They Mr. Ratiram. 
have the habit of taking shelter amongst fallen leaves, so dry leaves are 
collected and heaped in places and afterwards burnt. 

Tanymecus chloroleucus, Wied., a large grey- white weevil with a green Mr. Fletcher, 
tinge, has been found on Sesamum at Pusa but is not known to be a pest. 

Anomala antiqua was found on Sesamum at Tatkon in Burma, but 
I think it is scarcely a pest. 

Diacrisia obliqua occurs on Sesamum in all distBicts where this insect 
occurs and may do so in destructive numbers. It is especially bad 
in Bihar and Bengal. Hand-picking of the eggmasses and clusters of 
young caterpillars is the only effective remedy. 

Amsacta moorei seems to replace Diacrisia in Bombay. We have 
already discussed control of this pest. 

Amsacta moorei occurs on young plants in Nadiad. Mr. Jhaveri. 

h2 
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Mr. Fletcher. 


Mr. Shroff. 
Mr. Fletcher. 


Mr Ghosh. 


Mr Fletcher, 


8t 

Acherontifi styx [“ South Indian Insects,” p. 402, tab. 24] is a minor 
pest of Sesamum throughout India and Burma. We have it recorded 
on this crop from Gujarat, Boona, Nagpur, and Piisa and in Burma I 
found it at iMinbu. 

In Burma it has occurred on Sesamuw at Tatkon also. 

The larvae arc large and may usually be hand-picked when they arc 
sufficiently jilentiful to require control. 

PericalUa rinni (“South Indian Insects,” pp. 370-^571, fig. 232 1 
has been noted in Madras on Sesmmim but is not usually a j^est of this 
crop. 

La'phyymn exiyua also occasionally occurs on Ses(n))U}n hnt is not a 
]>est so far as we know. 

Anlufosira cnl(tlaunaliii [“South Indian Insects,” p. 441, tab. 37] 
occurs throughoiLL. India, Burma and Ceylon as a regular minor and 
occasional major post of Sesamum, the larva rolling and webbing the leaves 
and boring in the shoots and pods. Beyond the removal of the affected 
parts of the plants, little control is practicable. \u Ichneumon-fly, 
Taryiia jiaeo-orhilalis. Gam. (see Fauna of India, Tlymonoptera, Vol. 
Ill, p. oDG, flg. has been reared (‘ommonly at Pusa as a parasitic 
of Auiiyaslm calahiuualis, but this fly ajipears to be already widely 
distributed in India and Burma, so that it is a})j)arcntly not a very 
effective check. 

Anliyasira calaJuaualls is the most harmful of all the pests of (il in 
Bihar. The caterpillars affect the toi)shoot and the top leaves, rolling 
tliem into a sort of a knot and checking the growth of the plants. Some- 
times these caterpillars bore into the green pods and eat the seeds itiside. 

When I Was in Minbu, in Lower Burma, in 1911 I found a consider- 
able proportion of seed-pods eaten into. I could not iind any insect 
actually doing it, but I put it- down at the time to Aelieroutla which was 
pn'sent in some numbers. 

The young capsules of Sesamum are damaged by 
A s pjiou (lyl ia sc sum i . 

Nys i t ( s in cousp ic u us . 

Asplio)ufifli(( ses((mi' is the species described and flgured in “ South 
Indian Insects ” [p. 3(M, figs. 224, 225| as the Gingelly Gall-fly. As 
yo\i will see from thi^j second figure, the growth of the young capsules is 
stunted so that they become wrinkled, withered galls and considerable 
loss of croi) may result if the attack is bad. This insect is common all 
over Madras and is sometiine^^ bad on the Farm plots at r^oimbatoro. 
We have no records of its occurrence outside of Southern India. 

In North Gujarat, this gall-fly occurs at Nadiad in the immature 
pods of (il and at times docs very serious damage. 


Mr. Jhaveri 
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Have yon tried any control-measures ? Fletcher. 

At the Surat Farm, removal of the alTccted top-shoots is tried. Mr. Jhaveri. 

That seems the only tliin^^ to do but T doubt whetlier it is practical)le Mr. Fletcher, 
on a field scale. 


Nysivs iticoHS/)icuu!s is a small Lypr<‘id bug Avliich has lieen recorded 
on Ses'amyni in South Kanara. We do not knoAV much about it as a 
post. 

A few sucking insects are found on Sestimunt but the onl}^ ones that 
we need mention are : — 


E }(sa rcocoris ventral is. 

A pha)r)(s sordidas. 

Easarcocoris vcntralis | “ South Indian Insects,” pp. 171-472, fig. 

319] was once found in (Ian jam on Sesamnni as a serious pest, but 
ollnnwvise we do not know it as doing any damage. 

Aphanns sordidus [” South Indian Insects,” p. '183, ilg. 3()8| is some- 
times a serious pest of ^vsaniuni and the bug has the curious habit of 
sucking the ripe seeds and even of carrying them away. In Ihe case 
of liarvested plants the bugs may be brought in, or may congregate, in 
very large numbers and may then be killed by beating with brooms or 
similar weapons. 

A1 Nadiad and in Khandi^sh A phanas is found in laige jmmbors on Mr. Jhaveri. 
1iarv(‘.stcd jilants. 

Tliousands of thc'se bugs may occur in the harvesting yard and, Mr. Ghosh. 
Vvhen the bundh's of plants are sliaken or moved, they spread all around. 

At thal. time they may (easily be swept up and destroved. 

At least one boring insect attacks Eesamuni and that is Oherea sesaini Mr. Fletcher. 
(Laai l<(d<r). 'bhe egi; is laid on the midrib of a leaf, the larva boring 
into tln^ midrib of the leaf and then downwards into the stem of the 
plant until it reaches the root, where it piij)ates. Hibernation takes 
])lace in the larval stage. Very serious damage may be done sjioradi- 
cally. As regards cojitrol, eight or ten days elapse before the larva 
bores into the stem and the affected leaves, which show characteristic 
yellow blotches, may be collected at that time. This insect only s«Hnns 
to have been noticed in Baroda. 

In the roots of ^esautum there is also a fly, as yet unidentified, but 
perhaps a species of Psila. It is said to be serious at Hoshangabad and 
has also been noticed at NagpTir and Pusa, but we seem to know very 
little about it. The larva lives in the roots of the plants and may bo 
minor pest. The adult is figured in "" Indian Insect Life,” p. 029, 
fg. 415. 
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Castor (Ricinus communis). 

Mr. Fletcher. The seedlings of castor are attacked by Chrotogonus and the attack 

may be serious at times. Bagging is a practicable remedy. 

On the leaves of castor we find a large number of insects, some of 
which may be serious pests. As you know, we grow a good deal of 
castor at Pusa as food for Eri Silkworms, and we are constantly having 
difficulty with leaf-eating caterpillars which defoliate the plants. Of 
course, when the leaves are required as food for silkworms like this, 
it is impossible to use a stomach-poison, but we usually find that hand- 
picking is effective if taken in hand at once, immediately the attack 
starts. The pests on my list are : — 

Achcea janata. 

Prodenia Utura. 

Diacrisia ohliqua. 

Pericallia ricini. 

Amsacta moorei. 

Tmbala vislmu. 

Ergolis mer ione . 

Altha nivea. 

Parasa lepida. 

Orgyia 'postica. 

Olene mendosa. 

Euproctis fraterna. 

Euproctis scintillans. 

Clania ermneri. 

Myllocerus viridmius. 

Cyrtacanihacris rana^a. 

Achcea janata [Ophiusa melicerla) South Indian Insects,’’ pp. 386- 
387, fig. 250] is the most common and destructive pest of castor, the 
caterpillars absolutely stripping the leaves when present in large num- 
bers. This is one of the commonest insects that we find on our castor- 
plants here, and prompt hand-picking of the young caterpillars is 
generally effective. 

Prodenia Utura South Indian Insects,” p. 377, tab. 19] is also 
common on castor all over India and sporadically destructive. Collec- 
tion of eggmasses and young larvee forms an effective check. 

Diacrisia ohliqua is also common and sometimes destructive, in 
Bengal and Bihar. Control as in Prodenia. 

Pericallia ricini South Indian Insects,” p. 370, fig. 232], as its 
name implies, occurs on castor but is not often a bad pest. Hand- 
picking of larvae is effective. 
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Annsacta rtworei occurs chiefly in Bombay. 

In North Gujarat it is a bad pest on young plants. Mr. Jhaveri. 

Trahala vislinu occurs sporadically at Pusa, generally in the Rains, Mr. Fletcher, 
and is sometimes quite a peat. Handpicking again is found eflective. 

Trahala vishnu occurs casually on castor in Burma. Mr. Shroff. 

It does not seem to be a pest except in Bihar and there only now Mr. Fletcher, 
and again. 

Ergolis rnerione occurs commonly on castor but is scarcely a pest. 

Isolated plants are often stripped of leaves but, when growti as a field 
crop, castor seems fairly immune from this caterpillar. It is notable 
that in Madras the caterpillars of the South Indian form of this butterfly 
do not seem to do any damage to castor and perhaps have another 
food plant. 

Althanivea South Indian Insects,” pp. 411-412, fig. 285] seems to 
occur occasionally on castor in most parts of India, but is not known 
to be a regular pest. 

Parasa lepida [“ KSouth Indian Insects,” pp. 410-411, If. 283-281] 
occurs sporadically on castor in most localities, especially in Madras, 
and may do considerable damage. The caterpillars may be collected 
but should not be touched with the bare hands as their spines are highly 
poisonous. They are gregarious when young and so may bo collected 
fairly easily if the attack is taken in time. 

Parasa lejAda sometimes occurs in large numbers on castor in Aladras. Mr. Kamakrishna 

Ayyar. 

Orgjjia fostica is another sporadic pest of castor. As a pest of Mr. Fletcher, 
castor it has been noticed chiefly in Southern India. 

There was a bad outbreak at Coimbatore in Decembtu’ R)lfi-.]aniiary Mr. Ramakrishna 
1917. Ayyar. 

It occurs in IMysore also on castor. Mr. Kunhi Kannan. 

Olcne {Dasychira) mendosa South Indian Insects,” p. 396, fig. 2fi4] Mr. Fletcher, 
is also rather a sporadic pest of castor but is usually only a minor pest. 

Evproclis jrateriia >8011111 Indian Insects,” p. 398, figs. 2GG-2fi7J 
and E. sciniiUans [Z.c., p. 399, fig. 2081 are both rather minor pests of 
castor as a rule, but jraterna is sometimes rather a serious pest in Southern 
India. I have discussed both these species in my book and have no 
more to add now. 

A 

E. jraterna occurs in Southern India chiefly on isolated plants. Mr. Ramakrishna 

Ayyar. 

Clania crameri South Indian Insects,” p. 448, fig. 325] also occurs Mr. Fletcher, 
chiefly on isolated plants. It is scarcely a pest on castor and the larval 
cases are fairly easily seen and collected. 
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Myllocerus viridanus [Fauna of India, Curculionidse, Vol. I, pp. 301- 
303, fig. 93] was found on castor at Coimbatore and is widely distri- 
buted in Madras and Ceylon but is scarcely a pest of castor. 

CyrtacantJiacris ranacea [“ Souib Indian Insects,” pp. 530-531, fig. 
424] is sometimes found commonly on castor but is scarcely a pest. 

The seeds of castor are attacked by a few insects and these are of 
course of more importance when the crop is grown for oil purposes. 
In the seeds we get : — 

Dichocrocis 'punctiferalis . 

Heliothis (Chloridea) ohsoleta. 

Dichocrocis functiferalis 8outh Indian Insects,” p. 433, tab. 34] 
occurs throughout the Plains of India, Burma and Ceylon and is often 
a serious pest of castor, the larva boring in the seed-pods and also in 
the shoots. The attacked pods show an extruded mass of frass and 
should be collected and the caterpillars destroyed. 

Heliothis ohsoleta occasionally bores into castor pods but is scarcely 
a pest of this crop. 

A good many sucking insects occur on castor *. — 

Aleyrodes ricim. 

Empoasca favescens, 

Nezara viridula. 

Mites. 

Aleyrodes ricini is generally rather a s))oradic pest of castor but may 
be very bad when it occurs, covering all the leaves, which wilt under 
the attack. There is a plate [No. 81] showing this insect in Ijidian 
Insect Life ” and this plate also shows the small Coccinellid, Clania 
soror, which preys on it. A minute Chalcidid [“ South Indian Insects ” 
p. 202, fig. 89] also parasitizes this Aleurodid. In spite of these natural 
checks, this Aleiu’odid is often destructive and requires remedial 
measures, such as spraying with Crude Oil Emulsion. .Vt Coimbatore 
I once tried spraying with ordinary flour-paste, and it did some good, 
but was not altogether successful, as the sprayed leaves were soon 
reoccupied. Aleyrodes ricini seems to bo widely distributed in India 
and has been noticed to do serious damage at Coimbatore and Pusa. 

Mr. Shroff. In Burma I have also seen it serious at Mandalay and Padu. 

Mr. Fletcher. Empoasca [lavesceyis also occurs commonly on castor. I have des- 

cribed and figured this in “ South Indian Insects,” p. 498, fig. 387, this 
figure being drawn from a specimen sent by Mr. Green as occurring 
on castor at Peradeniya. It is possible that more than one species 
may be concerned in India. 

Mr. Jhaveri. In North Gujarat an Empoasca occurs on castor. 






Nezara viridula, Linn. 

Fig. 1, An egg cluster on a mung pod ; 

Fig. 2, A single egg (magnified) ; 

Fig. 3, Top of the egg (magnified) ; 

Fig, 4, Young nymphs; 

Figs. 5-9, N3nnphs in various stages of development (magnified) ; 
Fig. 10, Adult (magnified). 

Outline figures show the natural sizes. 
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Nezara viridula is common on castor as on so many other plants Mr. Fletcher, 
and is often a minor pest. The bugs may be collected by hand or in 
hand-nets. 

Mites are found throughout our limits on castor and are sometimes 
serious pests. Spraying with Crude Oil Emulsion mixed with Flowers 
of Sulphur will usually check them successfully. 

Ltmseed {Linum nsitatissimum) , 

Linseed docs not seem to have any very serious regular pests but Mr. Fletcher, 
is attacked by a good many insects, all of which seem to be caterpillars. 

On the leaves we get : — 

Diacrisia obliqua. 

Pkisia orichalcea. 

Proclenia litura. 

Laflujqma exigua. 

Gmmmodes stolida. 

Eufroctis sciniillans. 

Most of these are polyphagous species which we have already dealt 
with under other crops, so we need not consider them again in any 
great detail. 

Diacrisia obliqua^ occurs occasionally in some numbers on linseed 
in Bihar and Bengal, and hand-picking of eggmasses and young larvae 
is effective as a check. 

Phfsia orichalcea has been found on linseed at Busa. 

At Cawnpur Farm Phisia orichalcea occurred on linseed the year Mr. David, 
before last. 

Prodenia liiara has been noted on linseed at Kot Chandjnn', in the Mr. Fletcher. 
Jessore District, but is not a regular pest of this crop. 

Laphyyvia exigua has been recorded on linseed in the Central Pro- 
vinces. 

Linseed was attacked by Laphygma exigua at Nagpur. Mr. Khare. 

At Mandalay Farm also linseed was attacked by Laphygwa exigua, Mr. Shrofh 

Lapliygina occurs throughout India and Burma and ma\^ n(*cur, Mr. Fletcher, 
anywhere that linseed is grown, as a pest of this crop. 

Grammodes stolida South Indian Insects,” pp. 387-388, fig. 251] 
is the nearest approach that we seem to have to a specific pest of linseed. 

It is an occasional minor pest in Madras but does not seem to have 
been noticed elsewhere although this insect is widely distributed through- 
out India and Burma. 
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Euproctis scintillans [“ South Indian Insects,” p. 399, fig. 268] 
occurs throughout India, Burma and Ceylon and is a sporadic minor 
pest of linseed, on which crop it has been noted at Pusa, Nagpur and in 
Madras. The larvas may be hand-picked but should not be handled as 
the hairs produce irritation. 

Mr. P. 0. Sen. In Bengal a caterpillar was reported from Faridpur as cutting linseed 

plants, and the insect concerned was identified by me as Agrotis ypsilon, 

Mr. Fletcher. Linseed capsules are sometimes attacked by larvae of Heliothis 

ohsoleta, but it does not seem to be a regular pest of this crop. 

Mr. M. M. Lai. Heliothis ohsoleta sometimes occurs on linseed in the Punjab but the 

damage done is negligible. 


Groundnut {Amchis hy'pogcea). 

Mr. Fletcher. It would have been more natural to have taken groundnut under 

“ Leguminous Field-crops,” but it is perhaps more convenient to consi- 
der it with other Oilseeds.” Groundnut has a long list of pests, many 
of which do a great deal of damage. On the flowers we get : — 
Oxycetonia versicolor, 

Meloid beetles. 

Thrips. 

Oxycetonia versicolor South Indian Insects,” p. 283, fig. 123] 
occurs on the flowers and shoots at Coimbatore and other localities in 
South India and does some damage at times but is not a serious pest 
as a rule. The beetles are easily collected by band. 

Meloid beetles of various kinds do similar damage in most localities 
but are also collected fairly easily. 

Thrips also occur on the flowers and probably do damage but wo 
really know very little about this. 

On the leaves we get : — 

Chrologonus spp. 

Cyrtaca yilhacris ra n acea . 

Orthacris sp. 

Diacrisia oUigna, 

A msacta alhistriga. 

A msacta moorei, 

C rea tonotus ga n gis . 

Prodenia liiura. 

He Hot his ohsolet a . 

Plusia signata. 

A narsia efh ipfias . 

Aprocererna nerteria. 
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Myllocerus viridanus. 

„ dentifer, 

„ discolor. 

„ dorsalis. 

Thrips. 

Mites. 

The grasshoppers occur as minor pests, especially on young plants, 
and can be'dealt with by bagging when damage is being done. 

Diacrisia ohliqua occurs as a serious pest of groundnut in localities 
where this insect occurs, but fortunately it does not occur in the ground- 
nut-growing districts of Southern India. When groundnut was grown 
experimentally at Pusa it was badly attacked by Diacrisia. Hand- 
picking of eggmasses and young larva) is the only thing to do. 

In Burma Diacrisia is a serious pest of groundnut. Mr. Shroff. 

Amsacta alhistriya and A. moorci occur as regular pests of groundnut Mr. Fletcher, 
in Southern India. We have already discussed* these species and there 
seems to be no need to go over the ground again. 

Creatonoiiis gamjis KSouth Indian Insects,” pp, 369-370, %. 231J 
is a sporadic minor pest of groundnut in Madras but does not seem 
to have been noted on this crop elsewhere although it is common 
tliroughout India and Burma and has a wide range of foodplants. 

Prodenia litura was found at Pusa on groundnut wlien this crop 
was grown here, but it was a minor pest of much less importance than 
Diacrisia obliqva. It may occur in almost all districts as a sporadic 
post. 

Heliothis ohsoleta has been found on groundnut in Madras but ap- 
parently not elsewhere, and does not seem of any importance as a pest 
of this crop. 

Plusia siqnala It^outh Indian Insects,” p. 393, fig. 259] occurs on 
tender leaves in Madras ])ut is of very minor importance as a pest. 

Anarsia ephvpfias [“ Indian Imsect Life,” p. 534, tab. 56] occurs 
probably throughout the Plains of India as a very minor pest of ground- 
nut, on which it has been found at Pusa, the larva rolling the leaves 
and boring the topshoots which are killed back. Hand-picking of 
attacked leaves and shoots will provide control, the withered shoots 
being easily seen. 

In the Punjab Anarsia attacks groundnut and is a fairly bad pest Mr. M. M. Lai. 
of this crop. Picking out the rolled-up leaves in early stages of attack 
IS generally done and at the Farm spraying with Lead Chromate is 
also done at times. 

* S('e page .9 .5;^r>5. 
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Mr. Jhaveri. 
Mr. Shroff. 
Mr. Fletcher. 


Mr. Ramakrishna 
Ayyar. 

Mr. Fletcher. 


Afrocerema nerteria [“ South Indian Insects,” pp. 457-458, fig. 333] 
is widely distributed in most parts of the Plains of India but is appa- 
rently not known in Bombay. In Madras it is well known, under the 
name Surul-j)uchi, as a serious pest of groundnut and it occurs as far 
north as the North-West Frontier Province, so that its apparent absence 
in Western India is perhaps due simply to want of observation there. 
Besides groundnut it occurs on soy bean, Cajanus indicus and Psoralea 
corylifoUa. Our records include the following localities and food- 
plants : — 

Peradeniya — Groundnut (destructive in February 1905). 

Coimbatore — Grou ndniit. 

Hagari — Groundnut (top leaves). 

8undarbans — 

Nagpur— Soybean, Psoralea corylijoUa. 

Pusa — Soybean, Psoralea corylifoUa. 

Peshawar — (Moths only). 

As regards its lifehistory and control, I have no more to add beyond 
what is given in ‘‘ South Indian Insects.” This is a species which badly 
wants working at, to find out more about it before we can tackle it 
really satisfactorily. We should like to kjiow whether it really occurs 
in Bombay and also in Burma. 

It has not beoji noticed in Bombay. 

Nor in Burma. 

That does not prove that it does not occur. Tt has never been 
recorded from the Punjab but doubtless occurs there also as I found 
it common as far north as Peshawar. It is quite likely that lucerne, 
shaflal and hersim may turn out to be alternative foodplants. 

The weevils on the list are usually of minor importance but some- 
times occur in sufficient numbers to damage the leaves. We liave 
records of Mylloceras viridanus at Chepauk and in abundance at Palur, 
of M. dentifer and M. discolor at Palur, and of M. dorsalis at Villapurain. 
Mylloceras viridanus [“ Fauna of India,” Curculionidie, Vol. I, pp. 301- 
303, fig. 93] has also been recorded on groundnut from Trichinopoly 
and seems to be the species most commonly found on this crop. 

Thri])S sometimes occur on the leaves, and do some damage, but 
these arc itisects that we really know nothing about in India as yet. 

At Palur in 1916 Thrips was bad on groundnut. 

Mites also sometimes damage groundnut leaves but here again we 
come to a group that we know nothing about. 



PROCEEDINGS OP THE SECOND ENTOMOLOGICAL MEETING 


93 


Mites are sometimes very bad, the attacked plants turning pale Mr. Ramakrishia 
yellow. Dusting with Sulphur has been tried with success on a plot Ayyar. 
of three to four acres. 

Jassids were reported to have done some damage to groundnut at Mr. Ghosh 
Kanki Farm, near Ranchi, in September 1915. T visited the Farm at 
that time and found some green Jassids still on the plants. Mr. Dobbs 
said that there had previously been a large number of these insects. 

I found, on examining the plants, that the undersurfaces of the leaves 
were discoloured as if scorched ; at that time the attack was over and 
the plants were recovering to a great extent. No control measures 
had been applied. 

Jloring in the stem of groundnut we have Sphe))optera antchidismx. Fletcher. 
('‘South Indian Insects,” pp. 298-299, figs. 141, 142] which has been 
called arachidis because it attacks groundnut especially, although I 
may note that this name is a nomen nudum. In Madras it is known as 
vey-puvin in groundnut- growing districts and in South Arcot especially 
it is often a serious pest. It is an insect which requires further investiga- 
tion, pending which we can only advise destruction of attacked plants. 

Some years back Sphenopfera arachidis was found at ITagari in the Mr. Ramachandra 
Bellary District. In that district it is not a serious pest and only 
appears sporadically. The people pull out the affected plants and 
destroy them. 

This insect occurs in Bombay also. In 1914, in an isolated plot of Mr. Jhaveri. 
groundnut, some plants were found dying. On cutting up the affected 
plants, this borer was discovered inside the stems. It has never been 
reported as a serious pest in Bombay. 

The seeds of groundnut are attacked by Aphanus sordidus |“ South Mr. Fletcher. 
Indian Insects,” p. 483, fig. 368] whose habits we had occasion to notice 
l>efore under Sesamum. Its habits as regards liarvested groundnut 
crops are inuch the same and this insect is often found in very large 
iiiunbers on harvesting-floors. 

The adult bug occurs on the groundnut plants in the fields and Mr. Ramachandra 
probably sucks the sap of the shoots and leaves. 

Yes ; that is noted in my book. It is, however, on tlie harvested crop Mr. Fletcher, 
that the bug becomes a pest. I do not think we know anything about 
its early stages and where they are passed. 

The roots of groundnut are attacked by a few insects, amongst 
^vhicli are : — 

A noma la. 

Termites. 

Dorylus orientalis. 

Gonooepha lam elonyatum . 
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HHr. David. 


Mr. M. M. Lai. 


Mr. Andrews. 


Mr. Fletcher. 


Anomala grubs sometimes injure groundnut roots but we have no 
exact information about the species concerned or the real amount of 
damage done. 

Termites also often attack groundnut below ground and may do a 
good deal of damage, but here again we want to know a great deal more 
about the species of Termites concerned — probably it is usually a species 
of Microtermes — and whether quite healthy plants are attacked or only 
those which are sickly or dying from other causes. 

At Cawnpur Termites are bad on groundnut, and at times large 
patches are attacked, (kudc Oil Emulsion is used with success in the 
irrigation water on the Cawnpur Farm. 

Crude Oil Emulsion was used in the irrigation channel at Jhajhar, 
Kohtak District, Punjab, and putting the Emulsion in a bag, as is 
generally advocated, was found of no use. A man was then placed at 
the head of the channel to mix the Crude Oil Emulsion thoroughly with 
the water with his hands ; this was found successful. At Jhajhar, 
Termites are so bad that groundnut cannot be grown there. 

In the Hill Districts of North-East India oil-cake is put in pits before 
tea-plants are transplanted into them. This saves the plants from 
termite attack to some extent. 

Donjius onenfalis was reported in June 1911 as doing damage to 
early-sown groundnut at Shahabad, JJardoi District, United Pivnnnces. 
In this case termites were also implicated. 

Gonocephalani elongatnm has been reported from Cawnpur, the adult 
beetles being found on groundnut, but it secjns doubtful Avhether the 
beetles were on the roots or were really doing damage. 


Mr. Fletcher. 


Mr. M. M. Lai. 


Mr. Fletcher. 


Niger Seed (Gnizotia ahyHsintai). 

[lihoramn- —Hind.] 

We have notes of a few jjests on the leaves of Niger Seed : — » 

Agrot is jlamniatra. 

Pe r igea capemi s . 

Plusia orichalcea, 

Chrologonus. 

? PacJmepJiorus, 

Agroiis Jlammatra seems to occur chiefly in the Punjab. 

The caterpillars cut off young shoots in the Punjab. 

We have already dealt with A. Jlammatra under gram. We want 
to know more about this insect before we can recommend any effective 
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control-measures, beyond of course such general methods as grubbing 
up the caterpillars. 

Perigea caj^ensis [“ South Indian Insects,” pj^. 37G-377, fig. 239] of 
uhich a coloured plate is now in the press, has been reared o]i Niger- 
seed at Pusa and in Madras, but is not much of a pest of this cr op. We 
shall come to it again presently under safflower. 

PJumi orichalcea has been found on Niger-secd at Pusa but is not a 
regular pest of this crop. 

Chrnlogonus attacks young plants especially and the ordinary control- 
method by bagging is applicable. 

In the Punjab Chrofogonys and other grasshoppers do considerable Mr. M. M. Lai. 
damage to Niger-seed. 

A small beetle, which is probably a Paclinepliorus, is also reported Mr. Fletcher, 
from Nagpur as eating the leaves, but we do not seem to have much 
information about it. 


SiTNKEOWER (Ilelmntlnis annum). 

Sunflower was grown experimentally at Pusa some ten years a^n) 
hut apparently was not a success. We have records of a few insect 
pests which attacked the ])lants then. That was before my time here 
.md I do not quite know why the ex])erinients were given u]). Sunflower 
is grown extensively in some places, as in the South of Pussia, for oil 
derived from the seeds, and I should have ex])ected that if. would do 
well in some ])arts of India. It is not growji, so far as I know, except 
as a garden plant but, if it should be taken up on any scah* as an oil- 
s(‘ed ])lant in India, it will be ns well to know what to expect in the 
pest line. You will find a short account of its pests in ihisa Pullet in 
No. 10 (“ Treatment and Observation of Crop Pests on the Pusa harm "), 
pp. 10-11, but we can add a few other insects to the list. On the leaves 
are found : — 

D iacr Is i a ohli qua . 

Estigm cne ladin ea . 

Amsacta^ lineola. 

T a ngmecus in d i cus . 

Mylhccrus 1 1 -pustulatus. 

,, hlandus. 

Eiacrisia obliqua attacked sunflower very badly at Pusa in 1905. 
The plants were sprayed with Lead Arsenate Avith rather bad effects 
but later on the caterpillars Avere hand-picked Avith better results, '^i'he 
first lot of caterpillars are stated to have come onto the sunflower 
plants “ after leaving the Avild nettle on Avhich they had been breeding ; 
the moral of which would seem to be Clean Cultivation. In the case 
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of batclies of and young larvae, whilst still gregarious, hand- 

picking should be done. 

Estignip.m^ hicthiea aiul Amsacla lineohi are also said to have occurred 
at Pusa in 1905 together with Diacrisia. Our collection contains a good 
many E. I(trfinc(( reared then, but no A. I incold, so that tlie latter record 
roipiires confirmation. Tlte same treatment as for Didcrisia should 
afford control. 

The W(‘evils, Tnyupneents iyidicds and Mfilloccrus ll-pdsfuJdtd.s and 
hlfuulds, also occur on sunflower leaves but are scarcely |)ests. 

Amongst sucking insects, we have a I'ecord of Dolf/roris iyidicds. 
but this insect has a very wide range of foodplants and is scarcely a 
pest. 

At Tiisa tht‘ sunflower heads were bored by : — 

H (A iofh is obsolcfd . 

X dntli otrdAiel ds sd pcrcil iosus, 

,, founds. 

,, pc rid f us. 

Sfdfh )n opodd iheoris. 

Of fliese, flcliolltis obsolcfft seems to havT done most damage according 
to the lleport which 1 (juoted just now. The badly affected heads were 
])icked off and those slightly affected were washed over with Crude Oil 
Emulsion. 

The species of Xunthotrachclus also occurred in the heads but ar(* 
not referred to in the Bulletin, as they were only recently id(‘ntified. 
and 1 bad a note on them in Bulletin No. 59, Note No. 27. 

Sfdfhynopodd iheoAs s(MMns to be a Tuere rub})ish-fe(‘der and not a I’cal 
p.-st. 

S AF FLO w E R ( Cdrlli din US ! i nclor I us ) . 

[Kdsdin — TTind. I 

Mr. Fletcher. Satllow(‘r is grown to a considerable extent, partly for dye obtained 

from the flowers and partly for oil expressed from the secals. In soin«* 
districts, as in Bihar, the young leaves also are used as a vegc'table. 
The |)lant is attacked by a lew insect [>ests. 

On t he lea V(‘S we find : — 

Pcrigcd r/fpensis. 

Tunjiincrus indicds. 

Pcrigcd cdpensis is usually a minor, l)ut occasionally a serious pest 
of satllower, eating the leaves and also the ca])sulcs. The insect is 
described and figured in ‘‘ South Indian Insects,” pp. 37f)-377, fig. 239 
and a coloured plate [c.rhibifcd] is now in the press. When I was at 
Coimbatore we had rather a bad attack of this caterpillar on safflower 




Perigea capensis, 6n. 


Fig. 1, egg enlarged. 

Figs. 2 to 5, caterpillars, two different colour-forms, natural size and enlarged* 
Fig. 6, pupa. 

Figs. 7 to 10, moth in resting and flying attitudes. 

The small outline figures indicate the natural sizes. 
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and sprayed with Lead Chromate without any success, but a subsequent 
spraying with Lead Arsenate was quite effective. Pupation takes place 
in the soil so that ploughing after removal of the crop is indicated to 
kill any pupae in the soil. 

Tanymeciis indicus has been reported on safflower at Nagpur but 
does not seem to be a regular pest of this crop, although it is possible 
that it may at times damage young plants by nibbling the germinating 
shoots [see Fauna of India, Curculionidae, Vol. I, p. 100]. 

Lajphygyna exigua is sometimes a major pest of safflower in the Mr. Khare. 
Central Provinces. 

The capsules of safflower are sometimes attacked by Heliothis obso- Fletcher. 
lela, which has been reared on safflower at Pusa, Coimbatore and Lyall- 
pur. We have already dealt with this insect several times, and I do 
not think there is much more to be said about it in this connection. 

A few sucking insects attack safflower : — 

Dolycaris indicus. 

Monanthia globulifera. 

Aphids. 

Dolycmis indicus South Indian Insects,’' pp. 470-471, fig. 347] 
is a very general feeder and is usually quite a minor pest of any crop 
on which it occurs. 

Monanthia globulifera South Indian Insects,” p. 486, fig. 371] 
sometimes occurs on safflower but is a very minor pest as a rule. 

Aphids are sometimes bad. I saw a very bad attack of Aphids at 
Dharwar in February 1912. The species usually concerned is probably 
Macrosifh/drn sonchi. 

Boring in the stem and shoots are a few flies but we know little 
about them. 

In Burma the shoots of safflower are attacked at Mandalay by fly Mr, Shroff, 
maggots. I have brought some specimens [exhibited]. 

It seems to be quite a new pest. We do not know it at all. Mr. Fletcher. 

We also have a record of a fly-maggot found in safflower stems at 
Mandla, in the Central Provinces, but I have not been able to get the 
species identified as yet. 

In the Central Provinces there are two kinds of flies which attack Mr. Ratiram. 
safflower. In the case of one species the maggots bore into the stem 
and kill the plant ; in the case of the other the maggots are found 
attacking the seeds on the plants. 

There seem to be three dipterous pests of this crop but we seem to Mr. Fletcher, 
know remarkably little about any of them. None has been noticed 
at Pusa so far. 

I 
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The next group of plants which we will consider includes the : — 

MALVACEiE. 

The first which we will take is 

Cotton (Gassy jAum spp.) 

on which we find a very large number of insects, of which some are 
serious pests. We will take pests of cotton seedlings. 

Cotton seedlings are attacked chiefly by grasshoppers and crickets. 
On our list I have : — 

Brachytry'pes portentosus. 

Gryllodes melanocephalus. 

Chrotoqonus spp. 

E pacroynia Urmubis . 

A Iraclo)}} orpha creimlata. 

Laphyfjtna emgua. 

Thrips. 

A tactogasier finitimus, 

BrncJiyf Types portentosus has been dealt with in Vol. lY, No. 3 of 
our Entoniological Memoirs. It is not especially attached to cotton 
but, when these crickets are present in large numbers and young cotton 
plants arc available, considerable damage may be done. The preda- 
ceous was]), Sphex lobatKs, preys exclusively on this cricket and checks 
it to some extent. 

Gryllodes melamcephalvs seems to occur chiefly in the Punjab, at 
least as a pest, and has been reported as attacking young cotton plants 
ill May and June as an occasional major pest. It is controlled by light- 
traps and the burning of fires at night at the corners of the fields. 

Chrotogonus of various species occur everywhere and eat back the 
young seedlings : they are best dealt with by bag- nets. 

Epacromia famulus [“ 8oiith Indian Insects,” p. 525, fig. 417] some- 
times attacks young cotton ])lants. This grasshopper comes freely 
to light, and light-traps and fires may therefore be tried against it. 
It seems to be found throughout India, from Madras to the Punjab. 

Atraciomorpha crenulala is rather a minor pest of cotton. We shall 
come to it again, later on, under tobacco. 

Laphygma exigiia occasionally attacks cotton seedlings but is not 
u regular pest of cotton in India. 

Thrips arc sometimes found on young cotton but we seem to know 
very little about these insects. 

Aiaciogaster fmiiimus [“ South Indian Insects,” p. 333, fig. 191] is a 
weevil which has appeared in Eainnad and Tinnevelly in October in some 
years and done considerable damage by devouring cotton seedlings. 
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I do not think there is anything to add to what has already been pub- 
lished about this insect. 

In Burma, at Mandalay Brachytrypes, Gryllales and Chafers have Mr. Shroff, 
done very serious damage to cotton seedlings, so much so that the culti- 
vators had to grow Sesnmum after the attack. 

In the Punjab cotton seedlings are destroyed by Chrotogonus and Mr. M. M. Lai. 
Gryllodes. 

In the United Provinces, grasshoppers do a lot of damage to cotton Mr David, 
seedlings at Cawnpur. 

In Northern Gujarat Amsacta moorei docs a lot of damage to early- Mr Jhaveri 
sown varieties. The egg-masses are collected from the leaves and the 
caterpillars are hand-picked. 

Atactogaster jinitiinus does a lot of damage to cotton seedlings at Mr.^Ramakrisbna 
Coimbatore. Ayyar. 

We will go on to the insects found eating the leaves of cotton-plants. Mr Fletcher 
There is a long list, but most are unimportant as regular pests : — • 

Soleno'psis geminata. 

Syl^ta derogafa. 

Phycita infasella. 

Cosmophila erosa, 

D mens id obUqm. 

Estigmene lactinea. 

Pericallia ricini. 

Acontia grnellsl, 

,, malvae. 


,, intersepta. 

Taracli e nolabil is . 

,, nitidula. 

,, opalinoides. 

Pelamia {Remigia) nndata. 

Eiiproct is j rater na. 

Lithocollel is f ria rch a . 

B acc ulatr ix loxopf ila . 

Atactogaster finitim as. 

Myllocems ll-pnstulatus {macalosus), 
,, transmarinus. 

,, discolor. 

,, sabulosas. 

Tanymecus hispid ti s . 

„ princeps, 

Astycus lateralis. 

Cyrtacanthacris ranacea. 


7 2 
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M. M. Lai. 
ShroSf. 

Jhaveri. 
Mf. Fletcher. 


Mr. Jhaveri. 


Mr. M. M. Lai. 


Mr. Ratiram. 


Solenopsis geminata South. Indian Insects,” pp. 274-275, fig. 112] 
is an ant which perhaps we might have taken under ‘‘ seedlings.” It 
nibbles young leaves and buds and may do damage even to killing back 
young plants. It has also been noted to damage leaves and seedlings 
of brinjal, (Jdjaniifi indicus and Ailmiihus, but does not seem to have 
been noticed on cotton outsid<i of Madras. 

SglepUt derogata [“South Indian Insects,” pp. 434-155, tab. 35) 
occurs throughout India, Burma and Ceylon and is probably the most 
destructive pest of cotton as regards the leaves of the plant. On native 
cottons it is a minor pest, but exotic cottons arc especially liable to attack 
and considerable damage may be done, especially in the case of experi- 
mental plots of new varieties. In such cases it can be dealt with by 
spraying with a stomach-poison hut in the case of field-crops control 
is most efficiently done by removal of the rolled leaves or simply h} 
s([uashing caterpillars in the rolled-ii]^ leaves on the hushes. 

In the Punjab Sylepfa is bad on the exotic Varieties of cotton. 

In Burma I have noticed the same thing. 

In Bombay also it attacks the exotic varieties. The cultivators do 
nothing to check the pest. 

Phycila uijusella [“ South Indian Insects,” pp. 428-429, tab. 31] 
attacks the tojishoots which wither and droop. It is a minor pest as a 
rule, occurring as a rule only on young plants, the insect disappearing 
when the flowers appear. The affected topshoots may be hand-picked. 

Cosmopliila erosa [“South Indian Insects,” p. 391, fig. 257] occurs 
throughout India as a sporadic pest of cotton. As a pest it seems to 
occur chiefly in Western India, but we have records of this species on 
cotton from throughout Southern India, Dharwar, Poona, Jalgaon 
(Khandesh), Bassein Fort (Bombay), Surat, Ajmer, Narshingpur, Cawn- 
piir and Piisa. It is not attached solely to cotton but has been reared 
from bliindi at Lyallpur, Pusa and Surat, and at Piisa from Hibisc^fs 
cannabinus, Sida cardi folia, hollyhock and urid. Like Sylepta, it seems 
to exhihil a marked preference for exotic cottons. The larvae are best 
controlled by hand-picking. 

Cosmopliila is bad sporadically in Bombay. Cotton was very 
seriously attacked once in Khandesh and it was observed that the lower 
leaves suffered more than the upper ones. The caterpi’lars were para- 
sitized by a Tachinid fly. 

In the Punjab Cosmoqdnla erosa is vei*}' common but it has never 
given us any trouble. 

In Berar it was very serious in 1907. Hand-picking was done foi 
four or five days, and Tachinid flics checked the pest afterwards. 
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Why was not hand-picking carried on ? AVas it not fouiul success- Mr. Fletcher, 
ful ^ 

Tlaiid-picking was done only in the beginning but later on the crop Mr. Ratiram. 
grew very luxuriantly, because it had been manured with night-soil, 
and the coolies could not get inside the plot. 

Has anyone noticed that attacks any particular varieties Mr. Fletcher, 

of cotton ? 

The variety grown in Gujarat is less attacked than the noqhcinm Mr Jhaveri. 
variety grown in East Khandesh. 

Have you anything to say about the hand-picking of these caterpillars ^ Mr. Fletcher. 

The caterpillars can be easily dislodged by shaking the plants and Mr. Jhaveri. 
then the caterpillars which have dropped to the ground can be crushed. 

That is what I wanted to bring out. Mr, Fletcher. 

Diacrisia obliqmi sometimes attacks cotton in districts where it occurs 
and may do a good deal of damage when it is allowed to get out of hand. 

Prompt picking of eggmasses and young larvm, combined with clean 
cultivation, should be cpiite effective checks. 

Estigwene laeimea South Indian Insects,’^ p. 368, fig. 230] is 
uccasionally found on cotton but does not seem to be a regular pest. 

Perkallia ricini South Indian Insects,” pp. 370-371, fig. 232] has 
been reared on cotton in Madras but is not a pest of cotton. 

Aconiia graellsi [“ South Indian Insects ” pp. 385-386, fig. 249] is a Mr. Fletcher, 
very minor pest of cotton and is more commonly foimd on bhindi. We 
have records of its occurrence at Ooimbatorc on Cambodia cotton and 
at Shripiir (Bengal) on cotton-flower. 

Ac(ynlia malvw may occasionally be found on cotton but we seem 
to have no records from cotton, so it is evidently of little importaTice 
as a pest. 

Aconiia intersepia also is not definitely known to occur on cotton 
l)ut, as it feeds on bhindi and Sida, it may be found on cotton also at 
times. 

Tarache notabilis occurs throughout the Plains of India as a very 
minor pest of cotton. 

Tarache nitidida South Indian Insects,” pp. 381-382, fig. 243] 
oocurs commonly throughout the Plains of India and is an occasional 
minor pest of cotton. 

Tarache opalinoides [” South Indian Insects,” p. 382, fig. 214] occurs 
in (Vntral and Southern India as a veiy minor pest of cotton. 

All these species of Aconiia and Tarache are potential rather than 
actual pests of cotton but may possibly occur .sporadically as pests in the 
same way as Cosmophila erosa. 
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Pelamia {Bcmirjia) uvdMa lias been noted at Nagj)ur on cotton as a 
very minor pest. It occurs more conmionly on leguminous plants and 
is not likely to be much of a pest on cottoji. 

Evproclis jraterna occurs throughout India, Burma and Ceylon, and 
we have records of it as reared on cotton in Madras and at Lyallpur 
and Poona. It is a polyphagous species, not likely to be a rc^gidar pest 
of cottoji but liable to occur occasionally. 

Litliocolletis (narcha is a small Oracilariad moth whose larva mines 
cotton leaves. It has only been noticed at Pusa so far as 1 know and 
can hardly be looked on as a pest. 

Buccidalrix loxoplila is a small Lyonetiad moth which was reared at 
Attur, Madras Piesidency, in June 1907 from larvae found eating small 
holes in leaves of (Jaraiwt) ica cotton. It has not been noted in India 
since then or from any other locality, but I call your attention to it 
b(‘cause it is possible that it may prove to be a pest. '^I^his species was 
only described comparatively recently by Mr. Meyrick [Exotic Micro- 
1e'}ndoj)(era , it was described from examples sent from Zanzibar, 

whore the larva was found damaging cotton. Whether it was intro- 
duced intt) Zanzibar fj-oni India or vice versdy or whether it is a widely 
distributed species, we do not know, but certainly in Zajizibar it has 
proved a pest ajid we have it occurring in India, so it may turn up here 
also as a jjcst. 1 might add that in a recent number of the Journal 
oj Economic Etitomologij you will find an account of an allic^d sp(‘cies, 
Bvccvlatrh' fliurhcridhi, which has recently been noted as a pest of 
cotton in (Vilifornia. So t hat if you find a small caterpillar eating holes 
in the leaves of cotton in India we should like to know more about it. 

Ataclogasler finitimus we have just dealt with under the head of 
seedlings, but it sometimes injures the leaves of more mature plants as 
well. 

Of the species of Mylloccruti oji our list, M. tnwsmarinus [Fauna 
of India, Carculionidae, Yol. I, p. 337, fig. 102J seems to be attached 
especially to ZizypJnfs and Dalbergia but has also been found on cotton 
at Pusa, doubtless as a mere casual visitor ; M. discolor \Famia of Indian 
Cvrculionidae, Vol. I,}). 348, fig. 106] is widely distributed in India and 
has a wide range of foodplants and has also been found at Pusa on cotton, 
but is not a pest so far as we know; M. sabulosus [Fauna of India, 
Curculionidae, Yol. I, p. 336] occurs throughout Madras, Bengal and the 
United Provinces on Zizgphus and Casuarina and has also been noted 
at Ihisa as a. casual visitor on. cotton. 

MyllovcriiS 11-pusUdatus, under which Jiame is included the variety 
macidosus, Uesbr., is common throughout India on a large variety of 
foodplants ajul is often abundant on cotton, of which it is a regular 




Mylhcerm il-jiustuhius {macidosus). 


Figs. 1 and 2 show the grub, and 
Fig. 3 the hind end of the same • 

Fig. 4 shows a pupating grub inside the pupal coll ; 

Figs. 5 and 6 are the front and the back views of the pupa ; 
Fig. 7 is the adult weevil enlarged, and 
Fig. 8 is the same, naturrd size, eating a pigeon pea leaf. 
Outline figures show the natural sizes. 
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minor pest. Its lifehistory is shown on a coloured plate issued last 
year. The most effective control is by shaking the weevils off the 
affected plants onto cloths or into trays and then dropping tlie catch 
into oil and water. 

Tanymecus Jiispid^is, Mshll. [Fauna of India, Curcidionidae, I, p. 98, 
fig. 24, t.'\ is known from Bihar to the Punjab and has been found on 
cotton at Rohtak, but it is of no importance as a pest of cotton. 

TanymecAis princeps, Fst. [Fauna of India, Cnrcidioiiidae, 1, 97, 
fig. 24, l.\ occurs from Bengal to Surat and North Kanara. At Surat 
it was found on cotton leaves, but we do not know it as a ])est of cotton. 

Astyens lateralis is sporadically abundant at Piisa on cotton and 
has also been found on cotton at C^awiijair and Nagpur. It apjiears 
to be universally distributed throughout India and Buinia but does 
little damage to cotton as a rule. Control, when abundant, as in 
Myllocerus 11-pasialatus. 

CyrfacantJiacris ranacea [“South Indian Insects,” pp. 530-531, 
fig. 424] is common in cotton fields thoughoiit India and undoubtedly 
does some damage at times by eating the leaves, but it is scarcely a pest. 

When sufficiently common, it can be caught in bags or hand-nets. 

In Nadiad there is a grasshopper which is a sporadic pest. It occurred Mr. Jhaveri. 
in 1913 and 1914. I am not sure of its identity. 

The flowers of cotton are attacked and eaten by various Meloid and Mr. Fletcher. 
Cetoniad beetles. The habits of all are very similar as regards damage 
and when in sufficient numbers they can be collected by hand or in 
hand-nets. 

We will take next the insects injuring cotton buds - 
Dasynema gossypii. 

Gelechia gossy pi ella . 

Earias fahia. 

,, insidana. 

Basynenra gossypii was originally brought forward as a cotton-pest 
in India in “ South Indian Insects ” where it is described and figured, 
pp. 363-361, fig. 223, as Contarinia sp., and it has since been described 
[ikinadian Entomologist, 1916, 29-30] by Dr. Felt as Dasynema gossypii, 

1 do not think there is much to add to the account already given. This 
species has only been noted so far at Coimbatore, the larvae boring in the 
buds which wither and fail to expand. It is probably widely distributed 
in India but is easily overlooked, so I draw your attention to it. 

This gall-fly occflrs in Mysore also in cotton- buds. Mr. Kunhi Kan- 

nan. 

Gelechia gossypielta and the species of Earias also damage the flower- Mr. Fletcher* 
buds of cotton but we will consider them under the heading of Bolls. 
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Mr. M. M. Lai. 


Mr. Fletcher. 
Mr. M. M. Lai. 


Mr. Fletcher. 


Attacking the bolls and seeds of cotton we find : — 

Earias fahia 
,, insidmui. 

Gehch i a gossj/j) i ell a . 

A no frachyn (is s i w pi ex . 

Heliofhis ohsoleta. 

Dysdercns crngula(us . 

( )xycaren ?/.9 I cvtus . 

A Ipliilohins picens. 

Both species of Earias have acquired a considerable economic litera- 
ture in India. The latest account is given in “ South Indian Insects,” 
[Earias insalana, pp. 384-1185, tab. 22 ; E. jahia, p. 385, tab. 23]. In 
Southern India fabki is rather commoner ; in the Punjab insidana is 
much commoner than fahia in the Western Districts, but in the Eastern 
pait of the Punjab fahia and wsvhnta seem to be equally common. The 
damage done, however, is identical. In the aggregate both species 
must cause an immense loss to the cotton crop of India, but it is in the 
Punjab that this damage is most pronounced, and in some years it is 
very serious indeed ninning into a loss of several million pounds sterling. 
As the Punjab is so much concerned, perhaps Air. Aladan Lai will tell 
us about Earias in that Province. 

In the Punjab Earias (both species, but ])rincipnlly E. insalaua) 
attacks the cotton plant every year. In some years the attack is more 
serious than in others. We have not worked for many years on this 
pest but the observations made so far show that there are two factors 
which exercise a check on its abundance, namely, the early monsoon 
rains and the presence of the jiarasite. If we have early monsoon rains 
in . I line and didy, the early broods are destroyed more or less as the 
affected buds and flowers drop down onto tlie ground. 

But are not the larvai found boring in the shoots during tlie early 
stages of the attack ? 

They do attack the shoots but not to tlie same extent as they do 
the buds and flowers. The rain has an effect only on the affected buds 
and flowers which fall off the plants especially after a heavy shoAver 
of rain. 

In the 1 ater stages of growth of the jdaiits, in August and September, 
the severity of the attack depends on the presence or absence of the 
parasite. Jf the parasite is present in the held, then the attack is less ; 
if the parasite is absent, then the attack is more. 

Can you give us any dafa regarding the factors controlling the abund- 
ance of the parasite ? 
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I cannot say anything very definite as to the conditions under which Mr. M. M. Lai. 
we find more or less parasites. Tint their occurrence geinnally depends 
on the preceding winter. If the winter is severe, it seems to affect tlie 
parasites and in the following summer their numbers are less. 

In that case the control of the bollworm can be attained by reintro- Mr. Fletcher, 
duction of the parasites. This has been done to some extent, I know, 
and we have sent living parasites {Rhogns) froju Pusa to the Punjab 
during the last two years with this object in view. Can you tell us what 
has been done in this line in the Punjab ( 

We receive the parasites from Pusa in June and July and liberate Mr. M. M. Lai. 
them in the parasite-breeding plots and in this way we get them estab- 
lished by the time the cotton is in boll. The parasites do not seem to 
attack the bollworm in the buds and flowers quite to that extent as 
they do when the caterpillars arc in the bolls. When the parasites 
get well established in tlio para site -breeding plots, we remove the alTected 
bolls and place them in |)arasite boxes which arc sent out and placed in 
badly a-ffccted cotton -fie Ids. Put, before despatcdiing, we make abso- 
lutely certahi that the parasite boxes contain the parasites in them. 

About what date do you have these 2)<wisite boxes ready for distri- Mr. Fletcher, 
but ion in the afTec^ted fields I 

Py the second week in August we get the para.sites established and Mr. M. M. Lai. 
from that time onwards we begin to distribute them, until about Novem- 
ber. 

How is the distribution of tliese boxes carried out I Mr. Fletcher. 

We train a number of Agricultural Assistants to help us in the work Mr. M. M. Lai. 
of distribution of the parasite boxes in the districts. Last was the 
first year in which we distributed these boxes on an extensive scale 
throughout the Punjab. We took up this work in four districts in 
which the Agricultural Staff was able to carry it out. Tin* (irst lot of 
parasite boxes was sent out from Lyallpur to each of these districts, 
in which it was placed in boll worm-affected cotton-fitdds and left for a 
fortnight ; at the end of that time, affected cotton-bolls in the a.djacent 
area were collected and placed in other parasite boxes and distributed 
further. Each District Staff was given one hundred of the parasite 
boxes and these were used over and over again, because all the parasites 
leave them within fifteen days. When the parasites wTre (established 
the boxes were refilled with bollworm-Jiffeetcd bolls and (listiibnt(‘d 
n gain. 

Were these secondary sendings of boxes, sent out by tlic District Mr. Fletcher. 
Agricultural Staffs, examined to see that they actually did cojitain 
the parasites 'i 
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You cannot always be sure of that because the District Agricultural 
Staff is not trained to do this. But we take care that several of the 
primary plots do contain the parasites ; ‘we examine the affected bolls 
and see that the parasites are present. We have to take our chance 
as to whether the parasites are present in the boxes sent out from the 
secondary plots. 

Have you any data regarding the percentage of bollworm attack 
before and after the use of these parasite boxes ? 

Last year it was taken before the boxes were placed in the fields 
and we obtained the percentage in some cases. It was fairly high and 
showed a tendency to go higher, from 15 per cent, to 20 per cent, and 
from 20 per cent, to 25 per cent., and figures like that. That was before 
w(i used the parasite boxes. After the parasite boxes were used, the 
percentage of attack remained constant for some time and then slowly 
began to decrease. Of course, it was impossible to get exact figures. 

How did you obtain tlie figures you have given ? 

One can easily take the percentages from plots in which the para- 
sites have been liberated and compare them with those of areas in which, 
the parasites have not been introduced. 

How many boxes did you use ? 

About 2,000 boxes were used altogether, lilach District Assistant 
was given 100 boxes which he used five or six times over. Actually 
about 400 boxes were in use at one time. 

You really think that the parasite-boxes did good work ? 

The conclusion we have arrived at is that by the use of the parasite - 
boxes the attack of bollworm is generally lessened. Where the para- 
site-boxes are not used, the attack is always bad. 

[ think that a great deal more investigation is required before we 
can say much definite about the real value of these parasites. Our 
experience at Pusa, in breeding these parasites under the most favour- 
able conditions, in special plots which are kept full of Earias, is that 
the percentage of parasitization is extremely low, less than 10 per cent, 
in the case of cotton and only about 12 per cent., rising to 21 per cent, 
at the jnost favourable time of the year, in the case of bolhvorms 
feeding in Hibiscus ahelmoschus. If the percentage of parasitization is 
so low it is difficult to see how so great an effect on the bollworm attack 
on cotton can follow the liberation of the parasites. The conditions 
may, of course, be different in the Punjab but, as I just said, we want 
to know a great deal more about this matter. 

Another point is the identity of the parasites concerned. When this 
work was first taken up it was supposed that there was only one species 
of Rhogas, R. tefroyi,, parasitic on Earias in India. A closer examination 




Rhogaa sp. 


Fig. 1. Eggs laid singly on a caterpillar. 

Fig. 2. Young larvro feeding on the body of a caterpillar. 

Fig. 3. A fulbgrown larva, side view ; 

Fig, 4. A nearly full-grown larva, dorsal view ; 

Fig. 5. Cocoons ; 

Fig. 6. Cocoons from which the adults have emerged ; 

Fig. 7. Pupa of a female, dorsal view ; 

Fig. 8. Pupa, ventral view ; 

Fig. 9. Adult, male ; 

I'ig, 10. Adult, female. 

Fig. 11. Middle part of Thorax (meso-stemum) of fem'ele ; ventral view. 
All figures are magnified ; the outline sketches show the natural sizes. 
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of the material available shows that wo have apparently at least five 
distinct species of Rhogas parasitic on E arias fahia and E, insulmia. 

Of these, one is probably Rhogas lefroyi, another is apparently identical 
with R. kitcheneri, described by Dudgeon and Gough [Agric, Joiirn, 

Egypt, III, p. 108] from Earias insulana in Egypt, and the other three 
are probably undescribed species. We have sent specimens to Washing- 
ton to Mr. Brues for exact identification, but this has not been received 
yet. Of course, the fact that more than one species of Rhogas is con- 
cerned is not a matter of interest merely from the systematic point of 
view ; it is a matter of some moment in considering this question of 
parasitization of Earias by Rhogas and it complicates the question immen- 
sely. Here again our present knowledge is very defective. We want to 
know which of these species are concerned as effective checks on Earias 
(if any of them are). It may turn out that only one is really important 
and, if so, we want to know which one. Then there are other points. 

For example, in the very same number of the Agricidiural Journal of 
Egypt in which Dudgeon and Gough described Rhogas kitcheneri they 
note that it was also bred in Egypt as a parasite of Ephestia cautella. 

Does any Rhogas ^ effective in India as a check on Earias, parasitize any 
other common insect on which we can breed it more readily than on 
Earias ? At present we do not know, but a more thorough investigation 
of the subject might well bring to light many facts of this sort which 
could be utilized. I may add that the coloured plate, issued under the 
name Rhogas lefroyi, shows a Rhogas which docs not agree with the 
description of lejroyi as given by Dudgeon and Gough and it is probably 
a distinct and undcscribed species, although we have specimens from 
Lyallpur which agree fairly well with the description of lefroyi, I may 
also call your attentioJi to the fact that this is one of the numerous cases 
in which systematic work must form the very foundation of any applied 
work in economic entomology. 

Besides the use of parasites, have you tried any other methods of 
control of cotton boll worm in the Punjab ? 

Handpicking of the affected buds, flowers and bolls used to give the Mr. M. M. Lal> 
best results but experience has shown us that it is a very tedious measure 
to adopt on any large scale, and it is very difficult to induce people 
privately to handpick their affected plots. They prefer to have bad 
cotton rather than none at all. For the last tw^o years we have been 
making some experiments by mechanical aid, shaldng the plants by 
dragging a rope over them and irrigating the field afterwards. Cotton 
is mostly grown in irrigated areas. Dragging a rope over the top portions 
of the plants gives very much the same effect as a strong gust of wind 
will give. The idea is that all the affected buds and flowers will drop 
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down when the rope is drawn over the plants. After that, when the 
field is irrigated, this gives the same effect as a shower of rain. In this 
way we reduce the attack in the early stages. When we irrigate the 
field, the attacked buds and flowers drop and rot in the standing water ; 
we have collected many of these fallen buds and flowers and found the 
bollwonns inside, and tliesc bollworrns arc drowned in tlic irrigatio)! 
water. By this means a large area can be gone over with comparative 
ease. 

Mr. Fletcher. What time of year do you do this ? 

Mr. M. M. Lai. In the Punjab cotton is generally sown in March and it remains in 

the field until November or December. We get a number of buds in 
May, but the cotton-plants are not much attacked before June or July, 
after which bolls begin to be formed. It is therefore when the later buds 
and flowers are present, in June or July according to locality, that this 
control -measure may be carried out. 

Mr. G. R. Dutt. At this stage of the discussion it seems desirable that a few woids 
may be said as to the facts which led to the idea of shaking the cotton 
plants artificially and then submerging the fallen affected buds and 
flowers and bolls by irrigating the area. 

In the year 1911 there was a bad outbreak of the Cotton Boll worm 
in the Punjab, and I had the good fortune of having been deputed there 
by the Imperial Entomologist to study the pest. 1 reached there in the 
last week of August and started fortlnvith three experimental plots : — 

(1) the ‘‘ treated plot,” i.e., the plot from which all alTccted buds, 

flowers and bolls were periodically picked oft' and des- 
troyed, 

(2) the ‘‘ untreated plot," i.e., the plot v/hich was left to itself and 

in which no remedial measures wtu’c ado])ted against the 
pest, 

(3) the “ parasite breeding ” plot, i.e., the plot in wliich the 

parasites of the cotton boll worm were encoiiragt'd. 

The next step taken was to ascertain the condition of these plots 
from an entomological view-point and for this the following method was 
devised : — 

Two central rows of cotton plants were selected in a field ; all the 
buds, flowers and bolls on a plant (commencing from one 
end) were counted and then the number of damaged buds, 
flowers and bolls on the same plant was noted. The next 
plant in order was then dealt with similarly. This opera- 
tion was continued till the total number of buds, flowers 
and bolls examined reached up to 2,000 or so. Loss per- 
centage was finally calculated. 
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111 this way on 26tli August 1911 the loss percentage in the plots 
selected for experiments was determined and it was found to be nearly 
25 per cent. On the night of 30th August 1911 at about 10 o’ clock a 
terrible dust-storm moving with a tremendous velocity passed over 
Lyallpur. The houses were shaken to their very foundations and no tree 
was left uninjured in the station. The storm was followed by a heavy 
shower of rain which was recorded as over two inches and a half in the 
town. On the following morning, i.e,, 31st August, the loss percentage 
in the plots had to be ascertained again, and it was found to have fallen 
down to 9 per cent, in one and to 11 per cent, in another. Several 
countings were made but with the same results. This evidently showed 
that the storm accompanied by heavy rain on the night of 30th August 
had some beneficial effect on the standing cotton crop at Lyallpur. 
My detailed observations on this point have convinced me that some 
connection does exist between heavy rainfall and decrease in the number 
of Cotton Bollworms. I shall try to explain now how it happens. 

It is a well known fact that buds, flowers and newly-formed bolls of 
cotton affected by the Bollworms wither and fall off the branches. 1 have 
seen that in case they remain on branches a mere touch of the hand or a 
rough shalving of the branch is sufficient to make them drop to the ground.. 
Now when a storm blows over a cotton field on which the standing plants 
bear 25 per cent, damaged buds, flowers and bolls on them, the result 
will be that a major portion of the injured buds and flowers will be 
thrown off the plants. Again, the Bollworms from these fallen buds 
will crawl out and climb on to other healthy plants near which they may 
happen to lie and thus intensify the damage. But matters will be 
different if soon after the storm there should be a heavy rain. If the soil 
is not very pervious water will stand in the field and drown all the fallen 
buds and flowers. The worms inside them will either get suffocated 
and die or get Avet and develop some fungus growth which will prove 
fatal to them. Some caterpillars leave the buds and flowers and, being 
unable to get to other plants, die. 

To inquire into this point further, I visited certain places which had 
experienced similar atmospheric variations on the night of 30th August 
1911. I calculated the damage due to Bollworm in those localities to be 
between 9 and 10 per cent. There was nothing authentic oji record to 
show to what extent the plants were damaged prior to the advent of tin* 
f^torni and rain, consequently I had to rely on the results of local enquiry. 
The Zaildars and Lambardars assured me that the loss was much 
greater before than at that time. 

One point more to make my views clear on the subject. The small; 
Caterpillars on hatching out from the eggs feed (I) inside the cotton 
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shoots which wither and turn brown, (2) in the buds wliich wither or 
fall off to the ground, (3) in flowers which also wither and fall and (4) 
lastly inside the bolls wliich they destroy by eating the seeds and filling 
them with excrement, but when newly formed bolls arc attacked, these 
also drop to the ground. Thus it is clear that there are three stages in 
the growth of the cotton plant when caterpillars are likely to be thrown 
off the plants if the branches arc shaken, either naturally as during a 
storm and a heavy shower of rain, or by artificial means. Those stages 
are (1) when the plants are throwing out buds or (2) flowers and (3) when 
flowers are just turning into bolls. The affected buds, flowers and newly 
formed bolls fall to the ground and with them the caterpillars which 
feed inside them. The caterpillars which are inside the shoots or inside 
such bolls as are in advanced stages of growth, are not at all affected 
this way, for the storm may bend but shall never break ’’ the tender 
shoots, and the large sized bolls have the stalk sufficiently developed, which 
keeps them firm and intact on the branches. 

Thus it will be seen that according to this theory the good resulting 
from rain is governed by three factors : — hirst that a heavy rain should 
follow a wind storm, secondly that this should ha})pen at a time wlien 
the bollworm is chiefly in the cotton buds, flowers and young bolls ; 
and thirdly the soil should not be very pervious. When and where 
these three circumstances combine the cotton crop is bound to be bene- 
fited. 

In the South-West Punjab the annual rainfall is poor and is very 
scanty during the summer months ; but the land is visited by rather 
frecpicnt dust-storms during this period of the year. The cotton crop 
there is grown under irrigation and there is no dearth of water on account- 
nf the excellent canal system. The cultivators get water for their areas 
according to turns which have been fixed by the Canal Authorities. 
Put if the cultivators could get water for irrigating their fields just after 
a heavy wind-storm the effect produced would be very similar to a heavy 
sliower of rain succeeding a storm and consequenfly would be beneficial 
to the standing crop. This appears to be rather difficult to arrange 
as there would be considerable technical difficulties put forward by the 
Irrigation Department. The next best step thought of, therefore, was 
to produce artificially the same elTect as that of a wind storm by artifi- 
cially shaking the plants just before irrigating them. And this is (piite 
possible. I luid to return to Pusa and as wint(w had set in I had to 
mention it in my report only as a suggestion of lijie of work to be tak(Mi 
up next year, by the Assistant Professor of Entomology, Agricultural 
College, Lyallpur. I am glad to learn that he ffid take up this line of 



rKOCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 111 


inquiries, and the results of his experiments and observations you have 
just now heard from him. 

We have heard a good deal about Earias, but there is one other line Mr, Fletcher, 
of work that we have been doing at Ihisa and that is the (piestioii of rela- 
tive intensity of attack on various kinds of cotton. We have got cotton 
of various kinds from practically all cotton-growing tracts iji India and 
have been growing them here in parallel rows and keeping careful counts 
of the relative amount of infestation, whilst several species of Hibiscus 
and other malvaccous plants have also been used for comparative tests. 

The figures of these trials are not yet ready and I think it is rather early 
to discuss them, a?thc experiments require to be repeated and checked, 
but the ([uestion of immune varieties is one that you might keep before 
you in considering the control of pests such as Cotton Bollworm. 

Has anyone anything more to say about Earias jabia or E. ithsitlmia ? 

How are the living parasites sent from Pusa to the Punjab I Mr. Ramakrishna 

Ayyar. 

'riiey are sent in small postal boxes \ci specimen exliibifc(l\ made of Mr. Fletcher, 
strong cardboard pierced with small holes, such as are used for sending 
out silkworm eggs. The boxes arc lined with fine muslin or gauze and 
inside the boxes are placed the newly-formed cocoons of the RJio(j((s. 

The affected cotton-bolls or Hibiscus pods or shoots are collected and 
cut open and the Earias larva' taken out and those which are parasitized 
are kept until the parasitic grubs have spun up ; they spin up on pieces 
of paper or on the bracts of the affecited bolls or similar material and 
the cocoons are removed, together with the surrounding material to 
which they are attached, and this is suspended in the box by threads. 

Tlie jiiipal period is about five to seven days, according to temperature, 
and the adult flies may emerge in the boxes on the way but are kept in 
by the gauze, lining and usually reach in a living condition. 

If the affected bolls are sent by post, we find that the result is not 
satisfactory, as the weight of the bolls crushes the Earias larvio and atiy 
adult Ilhorjas which may emerge cn route. 

The un])arasitized Earias larva? are reared out and the moths libeiated 
in the breeding plots to provide host-material for the parasites. 

(iclcchia gossifpiclla [“ South Indian Insects,” p, 451, tab. 42] occurs Mr. Fletcher, 
throughout the Plains of India, Hiirma and Ceylon as a pest of cotton, 
serious in most localities, especially so in the United Ihovinces, Punja b, 
and North-West Frontim* Province. In all districts exotic 
varieties seem most subject to attack. The larva bor^‘S into the. bolls, 
feeding on the seeds and s})oiling the lint, and also does some damages 
to buds and flowers when bolls are not available, but when bolls are lormed 
these aie much pref cried. Many of the attack(‘d bolls drop off and 
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there may be considerable loss of crop from this, or the bolls open prema- 
turely and the fibre is short and conij^arativoly useless. The oil content 
of the attacked seed is seriously lessened also and the germination is 
also affected if the seeds are used for sowing. 

Gelechia gossypiella was first described from India in 1842 and is 
probably endemic in India. It has since been introduced into other 
cotton-growing areas and has proved a serious pest, apparently worse 
than it is in India as a whole. It was apparently introduced into Egypt 
about ten years ago, probably in so-called ginned cotton (containing 
a high proportion of seed) imported from India. In Egypt it has spread 
and increased until it has become a most serious pest of the Cotton crop. 
A most voluminous Eeport on its occurrence in Egypt has recently been 
issued by Mr. F. G. Willcocks, a large quarto volume of over 300 pages 
on this one insect. It is impossible to summarize this now but the book 
is placed on the table and I recommend those who are interested to have 
a look through it. 

Gelechia gossy'piella has also been introduced into Hawaii and has 
proved a pest to cotton there also, and a good deal has been written 
about it. One interesting fact is that Mr. Fullaway has reared G. (jossy- 
'inella in Hawaii from Thes'pesia popuhiea^ which is a common tree in 
India and may perhaps ser\e as an alternative foodplant here also. 
Anyway, I draw your attention to the possibilit}' of this. 

G, gossypiella is attacked by a good many parasites. In India a 
Braconid was reared at Surat and is figured in Indian Insect Pests ’’ 

| p. 95, fig, 107] under the name Urogaster depresmria^, but I think that 
is only a manuscript name of Ashmead’s, never published. Rhogas, 
whether of one or more species or of which species, I cannot say, has 
also been reared in India from bolls attacked by G. gossypiella but possibly 
Ear las may have been present also. In Egypt Willcocks has given, 
pp. 233-269 of his Report on Pink Bolhvorm, a list of the parasites met 
with, and in Hawaii Swezey has listed the parasites of this species \Proc. 
Ent. Soc. Hawaii, III, pp. 101-109.] This is a subject on which ive want 
to know more in India. 

Another subject on which we require more information is the various 
alternative foodplants on which Gelechia gossypiella may breed in India. 
Our scries includes examples reared from cotton buds, flowers and seeds 
from various localities in India and also specimens bred at Pusa from 
Hibiscus abelmoschus, and also one Pusa specimen labelled on holly- 
hock.” Whether this last was bred or not I cannot say ; it is an example 
of the inconclusive information to be derived from an incomplete method 
of labelling, about which I spoke in my opening address to you. Amongst 
other likely food-plants are other .species of Hibiscus, AbutiJon, Sida and 
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Ihmhax. It will add to our knowlodgo if any of you can discover addi- 
tional food-plants of G. gossj/pieUa in India. One use that wo can niak (3 
of such a knowledge is to use such alternative food-plants as trap-crops, 
but that is not a method which is likely to be of much use in India on 
any scale because there is a great danger that the trap-crop will not bo 
destroyed either at all or at the right time. Another Avay in which 
such a knowledge will be useful is this — that if we find any wild ])lant, 
such as Sida or AbutiUm, acting as an alternative host-plant when 
cotton is not in the ground, w'e can destroy such plants and th.us hoi)) 
to reduce the numbers of the pest. With regard to this, hownwer, in 
the case of G. gossjfpiella wo must bear in mind the possibility of a veny 
long resting period of the larvie in cotton-seed. In my opening 
juldress I called your attention to Willcocks' experiment in Kgypt 
when larvje from infested bolls collected in November 191)3 gave, rise 
to moths as late as the end of August 1915. These observations may 
not hold good in India but here again w'e are faced by our want of 
exact knowdedge of the life-history of the ins('ct cor.(*er!U'd, and here 
again you can all help to fill up this gap in our kuowhalge. 'Mean- 
while we shall 1)0 on the safe side if we assume that the same conditions 
hold good ill India as in hgypt and that the post can bo carried on from 
year to year, or even from one year to the sreond year tliereaft(‘i\ l)y 
resting larva?, in {a) the fields themselves, cy/., in old dropped bolls, 
fragments of cotton plants, etc., in the soil, {h) the newly-sown seed, 
whilst it is also quite possible that the insect may also carry on 
breeding in the otT-season for cotton in Hibiscus spp. and hollyhocks 
and perhaps in wdld nialvaceous plants such as Sida spp., Ahudhui 
indicum, and Thespesia popnlnea. 

Chntrol must therefore provide for all these moans of perpetnation of 
the pest, and may bo divided up roughly into the follow ing headings ; — 

(1) Cultuation Methods. 

(a) llemoval and destruction of all old broken, worthless bolls 

before and during the harvest period. Frequently these 
arc left on the bushes as not worth ])icking, or if picked 
are throwm away, thus providing suitable breeding places 
for GelecJiia. 

(b) Thorough removal and destruction of old bushes and all 

fragments of same immediately after harvest. Goats and 
sheep, if turned into the fields, will help in destroying any 
bolls left after last picking. 

(c) Removal from adjacent areas of all wild or cultivated malva- 

ceoiis plants which serve as alternative food-plants for 

K 
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Gelechia. This is especially necessary when cotton is not 
available for food. 

(d) Irrigation of areas which have been under cotton, if practi- 

cable, in spring after crop has been removed. If the soil 
is wetted when the temperature is high, many larvfe restin;^ 
in the ground are induced to abandon the resting-stag<s 
come to the surface, pupate and emerge as moths. 

(e) Early maturing varieties are less exposed to attack, and 

sowings should therefore be made as early as possible. 

(2) Methods for use with seed. 

If infected seed is sown, subsequent infection of the resulting crop 
can only be expected. It is therefore of importance to 
destroy the resting larvae in the seed before sowing. This 
can be done in various ways : — - 

{a) For small quantities immersion for 5-10 minutes in hot 
water (130° F.) is efficient. 

(h) Exposure to Sun’s heat (about May, when really hot) is 
effective for small quantities sj)read thinly so that eveiy 
seed is reached. A temperature of 50° C. for a short 
time is fatal to the larvae. 

(c) Fumigation with Carbon Bisulphide or Hydrocyanic Acid 
gas is also effective, but a proper vacuum apparatus is 
really required to attain the best results and fumigation 
is hardly possible to the cultivator. In the case of Agri- 
cultural Stations, where fumigation could be applied to 
seed on a large scale, in combination with the issue 
of pure seed to the cultivators, this method deserves trial 
in India. 

(tl) Storage of cotton seed (either surplus after sowing, for 
crushing, or for running and sotting gins) is a higlily 
dangerous proceeding. 

Mr. Fletcher. AnatracJiyntis simplex has been bred from cotton- bolls on various 

occasions but, so far as I can make, is merely a rubbish feeder and not 
a pest. Ifc is referred to in South Indian Insects,” pp. 158-459, fig. 33 1, 
under the name Pyroderces coriacella, but Mr. Meyrick has since tluni 
founded the genus Anatrachynlis as separate from Pyroderces and Lord 
Walsingham has informed me that he has re-examined his type of simplex 
and considers that it is identical with coriacella, Snellen ; so that both 
names of this species have been changed. 

Anatrachyntis falcatella has also been bred at Pusa from cotton shoots 
but this also is probably a rubbish feeder and not a pest of cotton. 








Oxycarenm lastus, Kby. 


Mg. 1, a cotton seed (enlarged) from which the lint has been removed to show tiiO 
oggs ; there is one newly hatched n 3 rmph on it. 

Figs. 2 to 7 show the development of the nymph into the adult bug* . 

Fig. 8» a side view of the adult bug in outline. 

Fig. 9, an open cotton boll with bugs on it. 

All figures are magnified. The small outline figures show the natural sizes. 
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Heliothis obsoleta has attained notoriety in America as the cotton 
boll- worm of that part of the world, but it is very curious that in India 
it has never been noticed as a cotton pest. It does occur on cotton, but 
rather as a curiosity than as a peat, and that is about all we can say 
about it. It has been reared at Pusa on cotton-bud and cotton-boll, 
at Khandesh and Dhulia on cotton-buds, at Nagpur on cotton-boll. 

Ti is curious and interesting to find this great difference in its preference 
for food exhibited by this insect in India and the United States, but we 
shall come to a parallel case when we come to consider Phthorimcea 
operculella which attacks stored potatoes in India but has never been 
noticed on tobacco leaves, although in North America and South Africa 
tliis same insect is well-known as a pest of tobacco in the field. Facts 
of this sort require to be borne in mind especially when we come to con- 
sider the results which may follow on the introduction of insects into 
new countries or localities. 

Dysdercus cingulatus ["'South Indian Insects,’^ p. 484, tab. 46] occurs 
everywhere in India and Burma and is sometimes a serious pest of cotton. 

It is found on numerous other malvaceous plants, Hibiscus , Abutilon, 

Althcea, Thespesia, Bombax, etc., and often occurs in very large numbers, 
the immature nymphs clustering in masses and forming masses of vivid 
scarlet conspicuous at a great distance. When found in masses like 
this they are fairly easily dealt with by spraying, squashing, or burning 
them en niasse. On cotton plants they can bo collected by shaking 
into trays or into the tin funnels, fitted with a bag, as used in the West 
Indies. They may also be attracted to collections of cotton-seeds 
placed among the cotton-plants, and large numbers may be obtained 
in this Avay. If the seeds arc wrapped in wire gauze or wire-netting, 
it makes it more convenient, as the mass of seeds can be picked up and 
the bugs shaken off. 

As regards the actual damage done, we require to k?'.ow more. The 
bugs suck the seeds and must damage them as regards their oil-content. 

Last year we experimented with Dysdercus on Bombax seeds as regards 
the effect on germination, but the experiments were a failuic, as all the 
•seeds, both those sucked by the bugs and the clean, imsiickcd seeds 
kept as controls, all equally failed to germinate. 

In Bombay Dysdercus cimjulatus is found everywhere. At Poona Mr. Jhaveri. 
cotton-seeds were .voaked in water for. a few hours and then enclosed 
la muslin bags, which were placed here and there amongst the cotton- 
plants. These bags attracted large numbers of bugs which were shaken 
off into a vessel containing kerosine oil and water and the bags put 
ffown again. 

K 2 
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Mr. M. M. Lai. runjab, at Lyallpur, this is found coiigreirating in largo 

iiumbors on fallen leaves during the early hours of the morning. These 
can be collected and d(‘stroyed. 

Mr. Fletcher. Ojijcarouis Irrfus |“ J^ouih Ii dian Insects/' ])]). 182-483, tig. 307 j 

is a minor pest of cotton, usually occurring on old open bolls and living 
upon the extremely small amount of juice that they can suck from 
ripening seeds. The life-history is shown in a new coloured ])latc, now 
in the ])ress, ai d of which an advance proof s ])laced on the tal)l(‘. 
\r.(hihifc(l]. Like Dtisdcrcua, it is not confined to cotton but is found on 
various other malvaceous plants, such as hollyhock, Ilibiscns spp., 
AhulUon and Th(^spcsi(f^ but in all cases this insect seems only to Ix^ 
found in o^d, dried ])ods. In the case of cotton, eggs are laid on tin* 
seeds inside the lint, but this only occurs in the case of old, opem^d bolls, 
or bolls to which a(*cess can be obtained l>v means of some injury siieli 
as a hole of exit of Juirids. 

As ri'gards control, no old oj.en bolls should be left un])liicked on 
the bushes ; this will prevent breeding to a large extent. AVhen the hug 
is j)r(‘sent in numheis. it may be collected in tr ys or tin funnels ovin* 
which the atTected bolls arc^ shaken. 

The ciiief damage done is not s(^ much to the plant itself as by tlic 
crushing of the bugs (chiefly nym])hs) w lum the cotton is ginned, so that 
the lint is stained. 

Mr. David. Oxffcarenus was very bad once at Cu‘iwn])ur on stored seeds and mi- 

ginned cotton. These w’cre exposed to the snn and the bugs died. Tliis 
hap})ened, of eoiirse, in summer. 

Mr. Fletcher. Alphitohins piecKS has leeently been reaiad from cotton seeds at 

Pusa. It is not a pest of tbe t)olls on the |)laiit, so far as we know% hut 
ap])arejitly may attack the seeds kc}>t for sowing and thus be of some 
small importance to the out-turn of the next crop. 

Wo ]iow^ come to the various sucking insects found on the cotton 
plajit. I fere again we have a long list but few are of any great import- 
ance — 

Aphis (jossifpii, 

Kmpoasm sp. 

T(i rav ijch us Ida rius . 

Eriophijes sp. 

Mach wrota plan il i ce. 

Ly(j(vus pandurus, 

Serinelha nwjur. 

Cla rigralla hurrens. 

En ryhrach ys tomentesa . 
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Pseudococcus (Dactylo'pius) virgatus. 

„ „ nijiCB. 

Cerococcus hihisci. 

Saissetia {Lecaniuni) nigra, 

Chionaspis sp. 

Aphis gossypii [“ South Indian Insects/’ p. 199, %. 38<S] is coniinon 
oil cotton in most districts but is rarely a serious pest, being kept in 
check by predaceous insects. It is fully described in Indian Insect 
l\*sts ’’ (pp. 110-111) and in Bulletin No. 10 (pp. 1-2), and I do not think 
there is much more to say about it. In the case of small experimental 
plots it can be checked by spraying if it appears in any numbers but 
this is hardly practicable on a held scale, when we must leave tlie natural 
cuc'inies of this Aphid to keep it in check. 

A species of Ewpoasca is common on cotton and seems to be es])eciall\' 
prevalent and destructive in tlie Bunjab. This species also is dc'icribed 
ill •'Indian Insect Pests” (pp. 108-110) but we have not yet been able 
to get it named up definitely. 

Will you tell us about it in the Punjab, Mr. Madan Mohan Lai ? 

At Lyallpur Em/pocisca was once serious on American cotton. The Mr. M. M. Lai, 
leaves of this variety of cotton arc not hairy, consequently the attack 
is serious on this variety. One plot was sprayed with Fish-oil Soap and 
it decidedly imjiroved after spraying. Another ])oint observed was that 
the weaker plants suffered more tlian the healthy ones. The leaves 
curl up as the result of attack. 

In the case of the attack of Etnpoasca on tea microscopical exami- Mr. Andrews, 
nation of the attaidced leaves reveals that the leaf-ce’ls are cong<‘sted 
<‘()iisiderably as the result of the attack and this restricts the flow of the 
>a]) : the leaves are conseituently stunted. 

At Poona Enipoasca has only been noticed on one occasion in any Mr. Jhaveri. 
nnnibers on exotic cotton. 

As regards the sporadic, way in which Emponsva may occur I can Mr. Andrews, 
tell you of a case which hajipencd with the Ewpoasca lound on tea. 

A })lot of 32 acres, right in the middle of a block of 5,000 acres of tea- 
Inishos was seriously attacked by Enipoascu. No one could tell when* the 
insects had come from. The attack came on at the end of July arul 
<*Iear(‘d up in August. Since then it has never reappeared. 

(Ain you tell us anything about the life-history ol this Ewpoasc<i on Mr. Fletcher, 
tea ? 

The eggs arc very small, oval, and are laid on the surface of the Mr. Andrews, 
leaves of tea. 

In the case of Ewpoasca on cotton, the eggs are inserted in the tissue Mr. Ramachandra 
ef the leaves. Rao. 



Mr. Fletcher. 


Mr. Jhaveri. 


Mr. Ramachandra 
Rao. 

Mr. Fletcher. 
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There is evidently considerable diversity of habit in the different 
species aifd that affects control methods. Eggs laid on the surfaces 
of leaves could be got at by sprays, whereas those thrust into tissues 
would probably escape. 

Tetranychns telarixis is one of the ‘‘ Red Spider ” group of mites, 
but the exact identification of all these mites in India requires to be 
checked. The mite now under consideration is not uncommon on cotton 
at times but is hardly a serious pest. 

A species of Eriofhyes also occurs on cotton, especially in Southern 
and Western India. 

It is sometimes serious on cotton leaves in Northern Gujarat and 
I tried a lime-sulphur wash to which soap was added, and the whole 
mixture diluted in the proportion of one in fifty of water. The sprayed 
plots looked much better after the treatment. 

In Madras Erioj)hyes has been noticed on cotton leaves. 

I am afraid that spraying is not practicable on a large scale. 

Machcerota planiiice [“ Indian Insect Life,’’ p. 733, tab. 79] occurs 
commonly on cotton at Pusa and does some damage by stunting new 
growth of the plants. It does not seem to have been noted elsewhere. 

Lygeeus pandurus [“South Indian Insects,” p. 481, fig. 365] occurs 
commonly on cotton, sometimes in considerable numbers, and may do 
damage at times, but it is not definitely known to be a pest. 

Serineiha augur occurs commonly on cotton plants but is not known 
to be a pest. It has been stated by some observers that it sucks seeds 
in the same way as Dysdercus^ but this has been denied by others and 
its exact feeding-habits seem to require further investigation. 

Cldvigralla horrens and Euryhrachys lommtosa are sometimes found 
on cotton in some numbers, but are scarcely pests. 

Pseudococais (Daciylopius) virgaius [“ Bouth Indian Insects,” p. 510, 
fig. 398] occurs on the leaves and young shoots of cotton but is of little 
importance as a pest. 

Pseudococcus (Daciylopius) nipw [“ South Indian Insects,” pp. 509-510, 
fig. 397] also occurs on cotton in a similar way. 

Cerocoecus hibisci was originally described by Green [Agricultural 
Department, Entomological Memoirs, II. 19-21, t. 2 ff. 2-4] from examples 
on branches of Hibiscus lilii forum from Bombay and on cotton at Pusa. 
It has since been figured i nd described in “South Indian Insects,’ 
p. 508, fig. 395. It is a conspicuous golden-yellow scale found on the 
twigs and stems of cotton and Hibiscus and the affected plants may 
easily be removed in case of a bad attack, although this scale is generally 
kept in check by parasites. 
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In Burma Cerococcus hibisci is rather bad on cotton on the hlxperi- Mr. Shroff 
mental Farms. I have never seen a serious attack of this iflscct in a 
single cultivator’s field. I have used Crude Oil Emulsion with .success 
as a .spray against this pest. 

Saissefia {Lecanium) nigra [“ South Indian Insects,” pp. 511-515, Mr. Fletcher, 
fig. 403] occurs fairly commonly on cotton, and individual plants or 
small patches of plants may be very badly attacked, the stems and 
Inanches of the plants being literally covered with the scales. The 
appearance of an attacked branch is shown in the figure in my book. 

The attack is usually very localized and can easily be checked by 
removal and destruction of the affected plants and any adjacent ones 
wliich are likely to be infected. 

In Mysore this Scale attacks the cotton plant and was very bad on Kunhi Kan- 
one occasion. nan. 

The last Scale on our list is an unidentified species of Chionasyis Mr. Fletcher, 
which is occasionally bad on cotton at Pusa, but we have no record of 
its occurrence elsewhere. 

AVe now come to the insects found boring in the stem of cotton-plants : — 

Spheno'plera gossypii. 

Penifheres affinis. 

Alcides affaher. 

,, leopardns. 

,, fahricii, 

Zeuzera cofjexv. 

Sphciwpfera gossypri [“ South Indian Insects,” p. 298, tab. 8] is 
widely distributed in India but seems rather localized as a pest. In 
Madras it is only known in the Bcllary District, in the Central ib’ovinccs 
it seems to be worst in Berar, and in Bombay it is a serious post in the 
Surat district, but in the other parts of India, although it may occur, 
it does not seem to be much of a pc.st. The life-history has been described 
in “ Indian Insect Pests,” pp. 100-103, and there is not much to add. 

Control is best attained by prompt destruction of all attacked plants, 
which wither and arc cpiite noticeable. 

In Berar Sphenoptera gossypii was very serious about seven years ago, Mr. Ratiram. 
but the demonstration of uprooting and burning the affected plants 
lias been very successful. The damage has now been reduced to a very 
great extent so that nowadays wc find only about one plant attacked in 
a tliousand. 

In Surat this pest is very serious, but the removal of the affected Mr. Jhaverk 
plants has been found to be very successful. The pest is chiefly noticed 
in the young crop. 
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Mr. M. M. Lai. 
Mi. Kunhi Kan- 
natL 

Mr. Fletcher. 


Mr. Ramachandra 
Rao. 


Mr. Fletcher. 


Splienopicra gossijpii occurs in the Punjab also, but is a minor post. 

It is found in Mysore also, near the Dharwar side. 

Pempheres af[j.nis. The life-hi-itory is dosciibod and figured in “ South 
Indian Insects.” p. 330, fig. 108, and the darnige done to cotton is showii 
in figuie 100. It is referred to under the name Phyhiitis 
sp. in Ihille.tin No. 10, page G. At Piisa it has been found in cottoii, 
lihimli {/libfscHs esniJentHs), and there is also a record of it as found 
in Crntiiftbis stem, but it seems doubtful whether tliis was really Cannabis 
or Ilibiscifs C((nn(fJ)in(is in which it has been found at (.bimbatore. 

Tlie distribution of this insect in India, seems to be very little known. 
AVe know it from Pusa in Bihar and from Coimbatore and (bddapali 
in Madras. Probably it is more Avidely distributed but has been over- 
looked. 

As regards damage, this may be serious. At (k)imbatore in 1012-13 
a large proportion of the Camlxxiia cotton ])lants on the Farm wa.s 
attacked and about twenty-live per cent, succumbed, being broken off 
by the wind. Mort* recently, the attack has beam much rtaluced but tin* 
ca,use of this reduction seems rather doubtful. It may perhaps be a case 
of seh'ction, the s(mh1s of the unattacked or less attacked plants surviving 
each year being used for the next year's crop ; or it may be due to a 
reductioji of the numbers of the insect in the area, owing to regular 
(h'struetioii of attacked plants — but on tlie otlior hand the areas und(‘r 
local cottons all around the Farm are full of this insect ; or it may be 
merely a n'duction in numbers due to iiatuial causes. 

As regards control, no really satisfaetoiy inethod has yet been 
foniid. The badly attacked bushes, wlii(*h break in the Avind, should ])t* 
removed regularly and destroyed. Painting of preAxmtives, such as 
('iiide Oil J^hmilsion, on tlie stems of young ])lants, is impiaetieable on a 
field scale. We Irk'd the effect of (hude Oil Fmulsion on the young 
])]ants at (^)imbatore but the results Avert', not very conclusive. 

Some Avork on f liis av( evil has ])een done at (/oimbatore dnrijig tlie 
last Iavo A'cars. W ill you tell us about it, Mr. IbimaehaiulTa Rao ? 

Peuiplicrc,^ a/jiv'is is a, specific ])est of c.otton. It is chiefly found at 
(bimbatoie. The egg is gem'rally laid in the stem just bt'low the epider- 
mis. h'he grid) br)res into the stem ujid, due to the irritation caused, 
a sAA'clling is formed. The young plants succumb to the attack and plants 
A\ ith thesr* sAVellings ofti'n br(*a,k doAvn in high AAunds. Ca.m])odia cotton 
is more liable to attack than other Auxrie ties. 

A larger ])ercentag(' of (^ain])odia plants break off as the result of attack. 
And as regards control ? 
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As regards control, pulling out and burning the affected plants has Mr. Ramachaadra 
been found very useful. Rao. 

At Coimbatore Pempheres affinis is found in Hibiscus cannabinus 
also. 

Alcides affaher has hitherto been mixed up with A. Icopardus and t]a‘ Mr Fletcher, 
account of the latter in “ South Indian Insects,’’ pp. ,‘138-339, lig. 197, 
refers wholly or in part to afjaber. The habits of the two s]iecies seiau 
very similar. 

Alcides ajjdher occurs at Coimbatore and bores in the shoots of cotton Mr. Ramakrishaa 
and bhindi. A. leopardus is not found in Coimbatore. Ayyar. 

Alcides leopardus has been reared at Pusa from larvcc boring tlicMr. Fletcher, 
shoots and stems of cotton-plants. It is scarcely a pest. 

Alcides fabricii is another weevil, with a black thoiax and dark 
reddish-brown elytra with interrupted creamy stripes. We have a 
r.'c orvl of it from Nagpur on cotton,” but I do not know whether it 
was reared or whether it is merely another example of defect ivi^ labelling. 

Zeuzera cofferc [“South Indian Insects," p, 116, fig. 323 1 very occa- 
sionally bores into cotton-plants but is not a pest of cotton in India, 
it has been noticed in cotton in Ceylon and Burma. 

A few insects have been noted to damage cotton-plants l)y gnawing 
t1i“, bark. These are : — 

Cadoslcrn a s p inaior. 

Episonvis la cert a 

Ca'losterna spinator [“ South Indian Insects,” ]). 325, fig. 180] has ])een 
j't‘eorded occasionally to eat the bark of cotton-plants but is not a regular 
])est of cotton. 

Episomus lacerla [“South Indian Insects,” ])]). 327-328, fig. 18 IJ 
also occasionally nibbles the bark of cotton-bushes, but is scarcely a 
Ve.L 

The roots of the cotton-plant are attacked bv : -- 
Termites. 

Mjjllocerus I J-puslulalus. 

Termites of various species will attack any cotton-plants that are 
injured or unhealthy but they are scarcely regular pests of healthy 
pl'tnt s. 

The larvTc of M ffllocerus I I-puslulalus, whose life-history is shown 

the coloured plate issued last year, live in the soil and feed on small 
mots of various kinds. The adults may therefore damage tin' l(‘aves, 
and the larva? the roots, of the cotton-plant and the insect is thus doubly 
a pest, although it is difficult to estimate how much damage is done b('low 
,2iound. The adult weevils can be collected and destroyed and this will 
f educe the damage by the next generation of larvie. 
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That completes the insect pests of cotton, I think. Has anyone 
any tiling more to say about cotton-pests before we go on to hhindi ? 

Mr. Khare. In the Central Provinces, some experiments were tried at Telinkhedi 

Farm regarding the control of Earias on cotton by the use of hhmdi as 
a trap-crop. Three plots were sown, one with cotton and hhindi, the 
second with cotton alone, the third with cotton and hhindi, each at a 
distance of one to two miles from the others. In the first plot the a flcctcd 
pods wore destroyed and in the third plot this was not done. The loss 
percentage in plot No. 1 was about 5, whilst in Nos. 2 and 3 it was about 
25. 

Mr. Fletcher. There is no doubt that hhindi is useful as a trap-crop for Earias, 

provided that the afTected pods and the trap-crop are properly destroyed 
at the right time. The difficulty in practice is to get this done. What 
happens is that the cultivator finds that he is getting an eatable or sah’- 
able vegetable from the hhindi plants and he will not desti'oy 
these plants. A control method of this sort may be all right on Covern- 
ment Farms or on limited areas under ])roper supervision, but I think 
we should be very chary of recommending trap-crops of this sort on a 
large scale without a great deal more investigation on the subject. 

Biitndi (Hihisens esculent ns). 

The insect pests of hhindi and of other species of Ilihiscus are, gene- 
rally speaking, very similar to those on cotton and in most cases they are 
identical, and it is as alternative food-plants for cotton-])ests that thest^ 
plants are chiefly of importance. So, as we have already discussed 
these insects under cotton, we need only run over them again very 
briefly. 

Bhindi seedlings arc attacked by — 

Pach neph orus impressus. 

A grat is Jl am maira . 

Parhnephoras impressus has been noted at Pusa and A grot is jlanmatnf 
is chiefly of importance in the Punjab. 

Bhindi leaves arc attacked by : — 

Sglepta derogata. 

AcorUia inter septa. 

„ malvw. 

„ transversa. 

Cosmophila erosa. 

H elcystogramma Jiihisci^ 

Atmetonychus peregrinus. 
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Mljllocer us 11-pust ulatus. 

„ viridaniis. 

j, blandus. 

Nisotra sp. 

Mites. 

Sjflepia derogaia occurs commonly on hhindi in all districts. The 
larvae roll the leaves, as in the case of cotton, and may be haiul picked. 

Acontia inter septa has been reared on hhindi at Nagpur, but is not 
known as a pest. 

Acontia malrai has been reared on hhindi at Surat and A, iraiisrersa 
at Nagpur but they are scarcely pests. 

Cosmophita erosa has been reared on hhindi at Piisa, Surat and Lyallpur 
but is rarely a pest. 

llclcystogramma hihisci has been reared at Pusa on hhindi but is not 
a |)est and seems to be attached to Hibiscus rosa-sinensis as a rule. 

Atmetonychus peregrimis [Fauna oj India, Curcidionidw, Vol. I, 
])p. 112-113, fig. 37] is known from Bengal, Bihar and the Punjab. It 
was found at Ambala on hhindi but is not known to do any damage to 
this plant. 

Myllocerus 11-pustuIatus occurs throughout India and is sometimes 
tound on hhindi leaves in small numbers. M. viridamis was found on 
hhindi at Shoranore, in Malabar, and M, hlandus at Pusa, but neither is 
known as a pest. 

An unidentified Flea-beetle, probably a species of Nisotra, occurred 
Jit Moulmein in September 1914 in large numbers on hhindi and was doing 
considerable damage. In this case it was a serious pest, but we do not 
know any more about it. 

Mites occur on hhindi, chiefly in Madras, as a minor pest. 

Mites attack leaves at Coimbatore and the afiected leaves 

become discoloured. 

The flowers of hhindi are eaten by Meloid and Cetoniad beetles. 
Odyertonia versicolor has been noted in AVest Khandesh and (). alho- 
pnnetata at Pusa. These beetles are easily controlled by collection by 
hand or in hand-nets. 

The pods of hhindi are attacked by : — 

Earias fahia. 

„ insulana. 

Heliothis ohsgleta. 

AA^e have just now dealt with these two species of Earias under cotton 
Jind there seems no need to say any more about them now. 
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Heliothis ohsoleta was found boring bhindi pods at Pusa in January 
1916, but it must be regarded as a rarity on this plant and has never 
been noticed as a pest. 

Various sucking insects occur on bhindi : — 

Eurybrachys tomentosa, 

Dysdercus cingulatus, 

Oxycarenus Icetus. 

Corizus rnbicundus. 

J ass ids. 

Aphis mahm. 

Saissefia {Lecanium) nigra. 

Pseudococcus (Dactylopius) nipce. 

„ „ vir gains, 

Eurybrachys tomenlosa has been noted on tender shoots of bhindi at 
Nagpur and Aurangabad but it is not a pest, I think. 

Dysdercus cingulatus occurs on bhindi in large numbers and must be 
regarded as a pest. 

Oxycarmns Icetus occurs in old, dry pods in the same way as it does 
in cotton-bolls, but probably does little damage to the plant. 

Corizus rubicundus is found in some numbers on bhindi and is pro- 
bably a minor pest. 

Jassids occur in all districts and arc said to attack the bhindi crop in 
Bombay during the monsoon but we do not know the species concerned 
or much about the attack. 

Jassids 0 (^ur on bhindi Ictaves in Gujarat. 

In the Central Provinces bhindi plants are attacked by Jassids at 
N agpur. 

Jassids occur on bhindi in the Punjab also. 

Aphis malvce has been found on bhindi at Pusa but scarcely as a pest. 

Saissetia {Lecanium) nigra occurs more or less casually on bhindi 
but is also scarcely a pest. 

Pseudococcus (Dactylopius) nipce and virgatus occur in small numbers 
on the stems and shoots, but rarely give trouble as pests. 

A few boring in.sccts attack bhindi ; — 

Spheno'ptera gossypii. 

Alcides sp. 

Pempheres ajfinis. 

Robica hoyiesta. 

Sphenoptera gossypii occasionally bores into bhindi in the districts 
in which it occurs but is not a regular pest of bhindi. 
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Alcides sp. We have a record of Alcides leopardns as foniul on hhindi, 
but the Pusa Collection contains no examples reared from this plant and 
the record requires confirmation. 

Femplieres affini^ occurs in hhindi jdants at Pusa and is probably 
more widely distributed, but overlooked. It does not, however, seem 
to do much damage in hhindi. 

Robica honesta is a Lamiad beetle which has recently been bred at 
Mandalay from hhindi. 

At Mandalay a couple of grubs of Rohica honesla were found boringly, shroff, 
in the stems of Ilihisms esculenlus and castor. 

At present, then, we can hardly call it a i)('st. Any more ])ests of Fletcher. 
hhindi ? 

Eelworms are getting quite serious in certain tracts of the Punjab, 
ospecially round about Lyallpur. Young as well as well-grown plants 
are injured. Bhindi and cotton arc liable to their attacks. 

Kozelle {Hibiscus Sahduriffu). 

The pests of llozelle arc very similar to those of hhindi on the whole, Fletcher* 
but there are one or two differences so far as wc know at present. 

The top-shoots arc attacked by Phjcita infus(dJa, so that this Hibiscus 
is an alternative food-plant for this cotton-pest. 

The leaves arc eaten by larva) of Cosmo phila erosa and Byleptu dcro- 
(jata. 

As regards the pods, it is worthy of note that up to date wc liave not 
bred either Earids or Gelechia from llozelle. 

Ambadi {Hibiscus cannabinus). 

[Gogti — Madras.] 

Here again the pests arc very similar to those on cotton and hhindi 
and need not detain us long. 

The flowers arc attacked by Zonabris pustulata in Madras and pro- 
bably by allied species in other districts. 

The leaves are eaten by : — 

Euproctis scintilla ns. 

D iacrisia obliqua . 

Telchinia violce. 

Phycita infusella (top- shoots). 

Cosmophila erosa. 

Nisotra madurensis. 

Dereodus maslos. 

Myllocerus 1 1-pustulatus, 

,, discolor. 
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Eufroclis scintillans [“ South Indian Insects,” p. 399, fig. 268] is 
occasionally serious on gogu in* Madras, but is usually a minor pest of 
little importance. 

Diacrisia ohliqim may occur on this plant in districts where this 
insect occurs as a general pest of low-growing plants, but ambadi is not 
grown very much in the districts chiefly troubled with Diacrisia, 

Telchinia violw has been found in Bihar as an occasional minor pest, 
but is of no real importance. It feeds also on a wild Passion-flower 
{Modeca pahnaia). 

Phycita infusella is found in the top-shoots but is scarcely a pest. 

Cosm(y})hila erosa may occur on the leaves as a very occasional pest, 
usually minor. 

Nisoira madmensis [“South Indian Insects,” pp. 310-311, fig. 160] 
has been noted as a minor pest in Madras. 

Dereodus mastos {Fauna of India, Curculionidw, Vol. I, pp. 124-125, 
fig. 41] has been found on gogu at Coimbatore but is not a pest so far 
as we know. 

Myllocerus 1 1 -pustvlalus has been found on ambadi at Pusa and 
Poona and probably occurs in all districts as a minor pest. 

Myllocerus discolor has been found on gogu at Coimbatore but is 
probably not a real pest. 

Sucking insects found on Hibiscus cannabinus include : — 

Dysdercus cingulaius 
Oxyemenus Iwius. 

Both of these occur in much the same way as on bliindi and need not 
be mentioned further. 

Mr. Khare. In the Central Provinces both these bugs occur on the pods in very 

large numbers. 

Mr. Fletcher. Boring insects in the stem of Hibiscus cannabinus include : — • 

Alcides leopardus 
„ affaber 
Pempheres affinis. 

Alcides Ico'pordus seems to occur chiefly in Northern India, all our 
specimens being from Bihar. The larva bores in the shoots and stems 
and may be a minor pest, but we seem to know very little about it. 

Alcides affaber occurs in gogu stems at Coimbatore in December- 
rebruary as a pest. Probably it occurs throughout Madras but we 
do not know its exact distribution. 

Pempheres afpnis also breeds in stems of Hibiscus cannabinus and 
this plant serves as an alternative foodplant. It is not of any great 
importance as a pest in this plant. 



PROC^KKDIXCiS OF THE SECOND ENTOMOLOGICAL MEETING 1^7 


In the Punjab Earias insulana attacks the fruit-capsulcs of this Mr. M. M. Lai. 
plant, which is grown to some extent round about the sugarcane plots. 

We have never found Earias insulana in ambadi at Pusa. Mr. Fletcher. 

It has not been noticed in the Central Provinces. Mr. Khare. 

Hibiscvs ahelmoschus. 

This is another plant without any regular Englisli name. In Hindus- Mr. Fletcher, 
tani it is called mvshMana and Kastari bJiindi. It is not grown as a 
regular crop but we have been growing it in connection with our work ' 
oil cotton bollworms, as it is a very favourite foodplant for Earias. 

The leaves are sometimes attacked by Diacrisia obliqua larva'. 

The shoots and pods are attacked by : — 

Earias fabia 
„ insidana 

„ enjiremdridis {chromataria) . 

GeUchia gossyjnella 
Prodenia litvra 
Dysderevs cingidatm 
Oocycarenns kvtus. 

As regards the species of Earias, our experience is that 11. abelmoschus 
is attacked much more freely than cotton. As regards the species 
concerned, we get roughly 3 insidana and 2 ciifrcoviridis to every 100 
examples of fabia. It is noteworthy that mfreoviridis, which is other- 
A\i.se known to feed on Sida and jute, has only been reared so far from 
U. abehnosclms and not from the other species of Hibiscus or from cotton. 

Gelecliia gossyfiella is found to a very small extent in the flowers 
and seeds inside the pods of 11 . abelmosHius, so that this plant is less 
attractive than cotton to Gelecliia. 

Prodenia lilura has been reared once only at Pusa frojn a pod, and 
is evidently a mere casual visitor in this plant. 

Djfsdercus cingidatus and (hycaremis Jains both occur on II. abeU 
'ihoseJius as on other species of Hibiscus. 

The points about //. abelmoschus, then, are - 

(1) that it is extremely attractive to Earias fabia and (at Pusa 

to a less extent, probably because it is the less common 
species occurring here) to E. insulana. It is therefore more 
likely to be of use as a trap-crop and, as it does not provide 
a vegetable like bhindi, it is more likely to be destroyed 
at the right time, 

(2) it is the only Hibiscus, so far as we know, which is a foodplant 

of Earias ciipreoviridis. 
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(3) it is not specially attractive to Gdechia gossyfiella. 

As regards our experience in using it as a foodplant for rearing Earias 
and its RJiogas parasites, 

(4) the Earias larvae first of all attack the shoots of //. ahvl- 

moschus^ before flowers or seed-capsules arc present, and 
can therefore be reared early in the season, 

(5) these Earias larvae in the shoots are parasitized by Rlwgas 

to a inucli greater extent than they are in cotton-bolls. 

Mr. M. M. Lai. In the Punjab Uihisms ahehaoschns is found very useful to breed 

bollwornis during February and March, when cotton is not availahle 
in the parasite-breeding plots. 

/// hi seas rosa-si nous is . 

Ilibisius rosa-siuaisis is a common gaideii plant, grown all over 
India, and is chi(‘fl 3 ^ of impoitance to us as ])Ossibly alTording an alter 
native foodplant to some cotton-pests, ^'ou may also be called on to 
treat it for other pests as a.n ornamental gairkm-plant. 

The flowers are often seriously eaten lyv Meloid beetles, of wliiel. 
Ihei'e are numerous species not clearly diifereiitiated as yet. At Piisa 
we get Zewabris fhaltrala commonly about November and Z. fvshiJaftf 
occurs at Coimbatore. These beetles are easily caught by hand or in 
hand nets. 

A few beetles, mostly weevils, also eat the leaves. 

Tlypomeccs sginmiosas occurred on the leaves at Myitkyina, in Up])('r 
Burma, in September 1914. It seems to be common in Burma but we 
have no specimens from India. 

Eesniidopfwrvs livbes has occurred in large numbers in Darbhanga 
on at least two occasions, once in or previous to 1888 (as recorded in 
Indian Museum No.'es, \ol. I, No. 1, p. 58) and again in July J9<>h. 
On one of these occasions this weevil occurred on ilibisevs but then* 
seems to be no record of the species of Hibiscus concerned ; it may have 
been H rosa-sinensis. 

Dysdercus cinguJutus occurs eui //. rosa-sinensis but is not very common 
as a rule. 

Aphids also sometimes occur in small numbers. 

At Sabour Aphids are very bad on this plant in the early spring. 

A biitilon indicum . 

Mr. Fletcher. AbuiiJon indicum is a common weed found in most parts of India- 

It is of some importance to us as affording an alternative foodplant 
for cotton-pests. 


Mr. Fletcher. 


Mr. H. L. Dutt. 
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The leaves are attacked by : — 

Diacrisia obliqua. 

Gosmofliila fuhida-. 

Tarache opalinoides. 

Aconlia malvce. 

Diacrisia obliqua will feed on this, as on practically all low-growing 
plants. 

Cosmophila fulvida occurs throughout India, Burma and Ceylon. 

At Pusa it has been reared on Abutilon indicum and on Sida sp. It 
has not yet been noted on any cultivated plant but may be found on 
cotton, Hibiscus, hollyhock, etc. 

Tarache opalinoides South Indian Insects,” p. 382, fig. 244] is 
occasionally found on Abutilon and wc have already noticed it under 
cotton. 

Aconlia malvw has been reared at Nagpur on Abutilon and we have 
already noticed it under bhindi. 

The capsules of AhuHl&n indicum provide food for ; — 

E arias jabia, 

,, insulana. 

Gelechia gossypiella, 

Oxycarenus Icetus, 

Dysdercus cingulatvs. 

Earias fabia and insulana have been reared at Pusa on Abatilm 
and this plant is of some importance, especially in the Punjab, 
ill carrying on these species during the period that cotton is not in the 
ground. The removal of this weed is therefore indicated. 

Gelechia gossypiella has only been bred once at Pusa from AbuHlmi, 
so this is evidently not a favourite foodplant of Gelechia, but still it 
can breed in it and probably does so on occasion . 

Dysdercus cingulaius and Oxycarenus Iceius both occur commonly 
on Abutilon and we need not discuss them again. 

Throughout the Central Provinces a small weevil is found attacking Mr. Ratiram. 
the fruits of Abutilon indicum. This weevil does not occur on any culti- 
vated variety of Hibiscus. 

We should like to see some specimens of that. Mr. Fletcher. 

Malta f arviflora. 

[Sonchal — Punjab .] 

Malva parviflora is a common weed in the Punjab and also provides 
an alternative foodplant for Earias insulana. 


L 
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Hollyhock {AUkcea rosea). 

Hollyhock is a common garden plant and we have also been using 
it in our bollworm parasite-breeding plots. It is also being used in the 
Rhogas breeding-plots. 

The leaves are attacked by : — 

Sylepla derogata, 

Spicdia galha. 

Acontia sp. 

Sylepta derogata rolls the leaves much as in the case of cotton and 
bhindi, 

Spialia galha {Hesperiadce) is widely distributed throughout the 
Plains of India and at Pusa has been reared from larvae on hollyhock 
leaves, and also on tiida rhomhifolia and soy-bean. It is not a pest. 

Wc have also a record of an Acontia larva found on the leaves, but 
it was either not reared or not named. 

The flowers and pods provide food for Earias insulnna and E. fabia, 
which will breed in hollyhock but it ivS not a very favourite foodplant. 

Gelechia gossyjdella has also been recorded as ‘‘ on hollyhock ’’ at 
Pusa but here again we have a case of defective labelling. Probably 
it does occur in hollyhock as it has been reared from this plant in Egypt. 

The sucking insects found on hollyhock include : — 

Dysdercus cingulatus. 

Oxyemenm Iwfvs. 

Corizns rvbicnndvs. 

Nezara vindtda. 

Dysdercus cinguht'us is decidedly fond of hollyhock and almost 
every garden-plant \isually has some of these bugs on it. 

Oxycarenus Iwtus occurs on the dry pods. 

Corizus ritblcundus is common on garden plants, often in numbei's, 
and is a minor pest. 

Nezara viriduJa also sometimes occurs in some numbers on the 
flower-stems. 


Silk Cotton (Bombax malabarieum) . 

I Simul — Hind.] 

Silk-cotton belongs to the Malvaccfo but differs from the other plants 
of this Order by having rather a peculiar insect-fauna. We find a good 
many insects which seem confined to Bombax and do not occur on cotton, 
Hibiscus, etc. 








Tonica (Binsitla) niviferanay Wile. 


Fig. 1, iho k>p of a young tree showing damage. 

Fig. 2, egg. 

Figs. 3 and 4, larva. 

Fig. 6, pupa. 

Figs. 6 and 7, motii. 

All ligures are oulargod. The hair-lines show the natural siz( 
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The scedlinos are occasionally attacked hy Besmidophorus hebes, 
Wc have a record of this at Jalpaiguri, in May 190 1, when tlicse weevils 
were found attacking seedlings in the forest plantation as well as in 
the forest nursery. 

On the leaves we get : — 

Tenaphalera elongata. 

A'pogonia jerriiginea. 

Temiphalera elongata, Crawf., is a curious green Psyllid which occurs 
at Pusa on the undersurface of the leaves, generally at the beginning 
of December. The attack may be very severe, but is of Ics^ importance 
as the leaves fall off the trees in another couple of months’ time. 

Apogonia ferruginea^ attacks the new leaves at Pusa in May and 
June and these leaves are frecpiently found riddled and skel(‘loni;!ed, 
due to the attack of this Chafer. The beetles fly at dusk and may then 
be seen in swarms flying around and feeding on the leaves. 

The flowers and pods of Bomhax are attacked by the larvso of 
Mndaria eormirons, which occurs at Pusa in largo niinibers in the pods 
when those ripen in April. The larvjo feed on the seeds and spoil the 
lint ; when full-fed they emerge from the pods and burrow in the ground, 
the resulting moths emerging in March of the ne.vt year. 

The shoof s (and stems in the case of young plants) are bored by the 
larv£G of Tonica 'nivijerana, whose lifehistory is shown in a coloured 
plate \exhihited\ now in the press. It is not a serious pest, but the 
young growth is stunted, ft occurs «at Pusa and Nagpui* and is probably 
widely distributed, but is not a bad ])est. 

Boring in the trunk we And several longicorn beetles : — 

Bat over a rub us. 

A can th ophorus serra I ico ni is. 

Ploccrderus ohesus. 

Glenea s pilot a. 

Batocera ruhus lias been bred at Pusa from a larva in a Bomhax stem, 
but we seem to know very little of its occurrence in this tree. 

Acanthophorus serraticornis |‘* South Ijidiaji Insects, ’ pp. 3L9-^i20, 
iig. 173] was found at Bangalore on Bombax. but it is not certain whetlier 
it was breeding in 1 his tree. 

Blocxederus uhesvs is recorded as from Bomha.r. inalahanciun in the 
United Provinces |StebbiTig, Forest (^oleoptera/' ])p. 295-300, figs. 205- 
200 1 but we have no further knowledge of it. 

Glenea spilola is also recorded from shnul in “ Tndiaii Insect Life ” 
but probably only occurs in decaying stems, fsee Ste])bing, “ Forest 
Uolcoptera,” p. 379]. 

T, 2 
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The seeds of Bomhax are extremely attractive to Dysdercus cingulatus 
and masses of these bugs occur on and aground simtd trees when these 
are in seed. They can then be killed in numbers before they disperse- 
and attack cotton, Hibiscus , etc. 

We will next take the 

NON-MALVACEOUS FIBRE-PLANTS, 
under which heading we include Jute, Aloe and Calotropis, 

Jute {Cor chorus capsular is). 

Jute seedlings are attacked by : — 

Lafhygnm exigua. 

Brachylrypes 'portmtosus {acJiatinus). 

Laphygma exigua is sometimes a serious pest, occuring regularly 
in most years and sometimes doing great damage by checking the growth 
of the plants. 

Brachytrypes portcntosus also attacks the seedlings but is usually 
a minor pest, sometimes doing considerable damage, chiefly in Bengal 
in May and June. We have already dealt with both these insects before 
and there seems to be nothing particular to add about them here. 

Jute leaves and topshoots are attacked by : — 

Diacrisia obliqua. 

Cosw/)phila sabulifera. 

Prodenia litura. 

Creatonotus gangis. 

Tarache crocata. 

Perigea capensis. 

Nisotra madurensis. 

Trachys sp. 

Tanyrmeus indicus. 

Myllocerus viridanm. 

„ discolor. 

Diacrisia obliqua is a serious pest on the leaves of jute in Bengal 
and Bihar, attacking the plant when it is about three or four feet high. 
In later stages of growth, the attack is less serious. If care is taken to 
take the attack in time and to handpick the eggmasses and bunches 
of young larvae, whilst these are still gregarious, this method of control 
is quite effective. 

Mr. P. C. Sen. Handpicking has been found useful in Bengal but the cultivators 

do it only under official pressure. 
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At Sabour Farm Diacrisia is very bad and handpicking is done. Mr. H. L. Dutt. 

Biacrisia occurs in Assam also. jUy Gupta. 

Cosmophila sdbulifera South Indian Insects,” pp. 390-391, fig. Mr. Fletcher. 
256] occurs in all jute-growing districts as a major pest of jute. It is 
known from South Arcot, Godavari, Samalkota, Dharwar, Belgaum, 

Poona, Nadiad, Nagpur, Pusa, Dacca and throughout Bengal and Bihar. 

If the plants are sufl&ciently young and water is standing in the 
field, control may be effected by running a film of kerosine over the 
water and disturbing the plants, when the larvse drop. 

Cosmophila sabuUfera is the worst of all the pests of jute because Mr. Ghosh, 
it cliecks the growth of the plant and causes sideshoots to grow, thereby 
damaging the length of the fibre. The only thing possible to do against 
it is to disturb them as much as possible by stirring the plants, when 
the caterpillars jump off. The work of killing them is facilitated by 
pouring a little kerosine on the water if it happens to be standing in 
the field. 

In Bengal dragging a kerosinizod rope over the affected crop has Mr, P. C. Sen. 
been found useful. Bagging is not possible because the pest appears 
at a time when the crop is fairly high, three to four feet in height. 

Such has been our experience in Bihar also. Mr. h, L. Dutt. 

In Assam also Cosmophila sabuUfera is a serious pest of jute, and the mj. dupta. 
rope treatment is carried out on plants up to four to five feet high. 

With regard to the driving away of caterpillars from infested areas, Andrews. 

1 once tried the following method : I took a wire and twisted it into 
a spiral, which was twisted into a bigger spiral, and this was dipped 
into melted sulphur to which saltpetre was added. This spiral was 
ignited and taken through the affected field and the fumes drove away 
the caterpillars. This method was tried in a field comprising 50 acres. 

T am afraid that it would not bo practicable in the case of jute fields Mr. Fletcher, 
as these fields are generally adjacent to villages, 

Prodenia litura has been found on jute at Pusa and is sometimes 
quite a bad pest, 

Prodenia litura comes second to Biacrisia as a pest of jute, and Mr. Ghosh, 
occasionally does serious damage. It occurs when the plants are three 
to four feet high, and is amenable to the same methods of control as 
Piacrisia. 

Creafonotus (janc/is is occasionally found on jute but is scarcely a Mr. Fletcher, 
pest. 

Taraclie crocata is widely distributed throughout the Plains of India, 

Burma and Ceylon. The larva is sometimes found on jute but it is 
scarcely a pest. 
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Mr. Khare. 
Mr. Fletcher. 


Mr. P. C. Sen. 
Mr. H. L. Diitt. 
Mr. Ghosh. 


Mr. Fletcher. 


Mr. Ghosh. 


Mr. P. C. Sen. 
Mr. H. L. Dutt. 

Mr. Fletcher. 


Tarache crocfdu was found in one year in lar^e iiunibens on jute at 
Nagpur, but jute is not grown as a fteld-erop at Nagpur. 

Perujcd cdpensis lias been found on jute at Pusa but is not known 
as a pest of this erop. 

Nisotrd nddlurcnsis [“ Soutli Indian Insects," pp. 310-311, fig. 160 
has been recoidod on jute in Madras, the beetles eating the leaves. But 
it is not a serious pest, and does riot seem to be known outside of Madras. 

Trachys sj). Phis is a small Buprestid lieetle which seems to be 
confined to Bengal and Bihar. At Pusa it is not common, but in Bengal 
it has been noted as a pest, and we have records of it from Purnca, Bang- 
j)ur, and from near Dacca. In the hi.st case the plants left for seed were 
riddled with holes, the larva mining the leaves. 

In Bejigal Trachys is only a minor pest on Jute. 

So it is in Bihar also. 

Trachys has not been noticed at Pu.sa for the last three or four years. 
It used to occur in ‘mail numbers.. The larva mines the leaf, pupating 
inside the mine. 

TanytHccas indicus and Mylloceras discolor have })e(ui found on jute 
leaves at Pusa and M. viridanits at Kurnbakonatn, but none of these 
are j egula i’ pests. 

Boring in tlui stem of jute we lind an unidcmtilied A'j[)iot(, referred 
to as the “ Jute Apion *’ in “ South Indian Insects,’* p. 331, fig. 188. 
In Madras it is known from Bcllary and (lodavari and it is also known 
in Bengal and Bihar. 

The grub is usually found just at the junction of th(‘ leaf-petiole 
with tli(‘ stem and it bores sufficiently to (‘anse a break of a good many 
fibres at that place. Its presence can usuaily be detected by the withered 
and (li'oopitig leaf. At Pusa it occurs every year in small nnmia'rs, 
attacking the })lants in all stages of growth. It sometimes occurs in 
the lo])-shoots as well. 

This A'lyioii is a minor pest in Bengal. 

A serious allack was re])orted from (diiiKSuia five or si.\. years ago. 
It is ]iUi common as a rule. 

No control seems called for as a rule and indeed the damage is only 
seen after it lias been done. 

8ncking insects on jute include 
Mites. 

(jraph)s(e(h us serous . 

Mites sometimes occur on jute-leaves but are not important as a 
rule iu tlie wetter districts in which jute is grown. 

At L}’allpur, in the experimental plot of jute, mites were noticed 
last year for tln^ lirst time. 


Mr. M. M. Lai. 
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An attack of mites was reported one year from Purnea . Mr. Ghosh. 

Graptostethus servus has been noted on jule, capsules but is not a })est. Mr. Fletcher. 
The capsules of jute are also ]>ored by Karia.s cuptroriridifs (chnnua- 
laria), which occurs fairly commonly on jute in Jhaii^^al and Ihhar but 
is scarcely a pest. 


Aloe {Atjare (imerimna). 

Aloe is fairly free from pests but in Madras on<^ often se(\s leava^s 
bored with large holes, evidently the result of attack whilst the young- 
leaves were still uiiexpanded, and this is generally su])])osed to be the 
result of attack by the adult of Oructea rhuioreros, although 1 do not 
think that this insect has ever been caught in the act. W hen aloe 
plants have dowered, the central flower-spike often falls down, or is 
removed, leaving a sort of hollow basin which catches rain-water. This 
collection of rain-w^ater is a common breeding-place for moscpiitos ajul 
incidentally T may mention that the aloe leaves themselves often hold 
rain-wat('r and thus serve as breeding-places for moscjuitos. By tlie 
(‘il’ect of the rain-watm*, the central part of the. plant rots away, and this 
nniss of rotting vegetable matter is rather a favourite brecaling-place for 
Onjcles rhinoceros grubs. 1 just mentioii flu’s now, whilst we are dealing 
with aloe ; we shall conn* to Orjfctes later on, under Balms, but this 
is the sort oi })lace in which Orucles grubs may be breeding in numbers 
and whicli is very easily overlooked. 

( ALOi ROiTs; {(Udoh'opis sp[).) 

\ AkJi, ]\Ia(lar — Hind.] 

Caloiropis is rather a good instance of the ditliculty in (hdining the 
linutat-ions within which lies tlie subjecl of tin*, control of insect pests, 
primarily of crops, (hdotropis is not cnltivat(‘d as a crop in any ])art 
oi India so far as 1 know although it has been sngg<‘st('.d as a (ibi‘(‘. crop. 
Tn >Southern India we g(^t (Utlofropis (fiijunleo and in the driin tracts of 
Northern India this is replaced by (A procera but both aie v(ny similar. 
Both species grow wild, in waste lands and on field embankimnits, and 
ni most districts they are looked on as weeds. In some localities, 
however, they are ])ut to considerable use. At Coimbatore, for cNample, 
fhe plants are carefully collected and are us('d as green manure in the 
l>reparation of rice-fudds and the plants are so esteemed for this pnirposo 
that a cartload of Calotropis plants will fetch as much as Ks. ‘h In 
Bajputana the plants are used for fibre, prepared from the stems, and 
in Bengal and in most districts the floss of the seodlicads is greatly 



130 niOCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 

esteemed for stuffing pillows. So that insects which attack Galotrofis^ 
weed though it may be, may fairly be included in our list of crop-pests. 

The leaves of Galotrofis are eaten by : — 

Pammecofs farinosa. 

Dereodus poUinosus. 

Danais chri/sippm. 

PcQcihcerus piclus. 

Paramecops farinosa [“ South Indian Insects,” p. 333, fig. 190] 
occurs in most parts of India. The beetles eat unsightly patches in 
the leaves and may eat away a good deal of the leaf tissue. They are 
easily collected by hand. 

Dereodus pollinosus \ Fauna of India, GurcuUonidcF, Vol. I, p. 121] 
occurs chiefly in the Hill Districts of North-Western India and has been 
found on apple at Kulu. We have a record of it on Galofropis at Amritsar 
but there seems to be no information as to any damage done to 
Galotropis. 

Danais chrysippus in the caterpillar state is commonly found on 
Galotropis leaves, as most of you knoAv who have oc’casion to lecture 
on Entomology, as it is commonly used in our Agricultural Colleges 
as a typical example of the metamorphosis of a butterfly. 

Poecilocerus pictus is the large blue and yellow grassho])per commonly 
found on Galotropis in most parts of India. It is described iti “ 8ou1h 
Indian Insects,”* pp. 526-527, fig. 419, and we have since shown its 
lifehistory on a new coloured plate \eMhited\ no>v in the press. This 
grasshopper does not occur at Pusa and our material for the lifehistory 
was derived from the descendants of half-a-dozen living examples sent 
from Rajpiitana. The grasshoppers arc easily caught when abundant 
on the plants. 

Several sucking insects occur on Galotropis : — 

Euryhrachys tonientosa. 

,, ferruginea. 

II om a loceph a la f estiva , 

Lygcmis pandurus. 

Aphids. 

None of these are of any great importance. 

Euryhrachys tonientosa is common on the shoots of Galotrojiis gigantea 
in Madras and breeds on this plant. 

Eurt/brachys ferruginea also occurs on Galotropis in Madras, but is 
not very common. 

Hornalocephala f estiva occurs in small numbers on Galotropis at 
Coimbatore. It is not a pest but I quote it as an exainple of those 
insects, really rather common, which are looked on as rarities until 




Pwcilooerm fictm, Fb. 

Fig. 1, a single egg detached from the cluster. 

Figs. 2 to 6, the nymph in different stages of growth (note the developing wing-pads), 
Fig. 7, tho adult grass hopper. 

The hair-lines indicate natural si^es, 
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their habits are known. This Fulgorid is described and figured by 
Distant [Fauna of Ind'ki, Rhynchota, Vol. Ill, p. 199, fig. 86] apparently 
from a single specimen from “ Madras in his own collection. A short 
search on Galotropis plants at Coimbatore about November or December 
shows that it is really not uncommon. 

LygcBUs pandurus [“ South Indian Insects,” p. 481, fig. 365] is found 
commonly on Calotropis throughout India. 

A yellow Aphid often occurs in masses on young shoots and probably 
checks the growth of the plants. 

The fruits of Calotropis are attacked by : — 

Dacus longistylm, 

Paramecops farinosa. 

Dacus longistylus is an African Fruitfly, described by Wiedemann 
eighty years ago, but only definitely recorded from India within the 
last three years. It is known from Coimbatore, Orissa, and Nagpur 
and is doubtless common on Calotropis throughout India. The larvae 
live in the fruits and damage the floss. 

Paramecops farinosa as an adult eats the leaves, but the larvae live 
in the fruits and bore about, damaging the floss. 

The grubs of Paramecops farinosa bore into the fruits, damaging Mr. Ghodu 
the lint. In Bengal the lint has a value, being used for the same purposes 
for which Silk-cotton lint is used. It is softer than Silk-cotton lint. 

The plants are gathered and used for fuel. 

We will go on to Sugarcane, Paddy and other Cereals, Grasses and Mr. Fletoher. 
Fodder Crops. 


SiTGARCANE {Sac^Jiarum qfficinarum). 

Sugarcane setts, that is, the pieces of cane used for planting, are 
attacked in almost all districts by Termites. The species of Termites 
concerned probably vary a good deal with locality and that is a subject 
we require to know more about. At Pusa we get chiefly Microtermes 
obesi and that seems to be a common pest of cane-setts in most parts of 
India. We have been trying various experiments at Pusa with a view 
to protection of cane setts from the attacks of Termites and, as these 
have been carried out in the Insectary here, Mr. Ghosh will give us an 
account of them. 

The following insecticides were tried to protect sugarcane setts Mr. Gbotb* 
against termites : — 

Resin Compound — setts dipped in stock solution. 

Naphthaline Emulsion — setts dipped. 

Lead Arsenate — setts dipped in solution. 



Mr. M M. Lai. 


Mr. Ratnachandra 
Rao. 
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Crude Oil Emulsion : — 

(a) smearing setts. 

(b) dipping setts in solution. 

(c) earth mixed with Crude Oil Emulsion spread in furrows 

in which setts planted. 

Fish Oil Kesiu : — 

(a) smearing setts. 

(b) dipping setts in solution. 

Creosote : — 

(а) setts dipped in creosote. 

(б) ends of setts dipped in creosote. 

(c) creosoted earth in furrows in w^hich setts planted. 

Sanitary Fluid — setts dipped in solution. 

Copper Sulphate : — 

{a) dipped in saturated solution. 

(6) powder mixed with earth. 

Clifts Powder — mixed with earth. 

Apterite. 

Formalin — setts dipped in solution, strength 1 per cent, to 

5 per cent. 

Of all these, Lead Arsenate has up till now been found to be the best. 
The setts are dip})ed in solution ( I lb. Lead Arsenate in 2 gallons cold 
water) and dried in shade and then planted. 

Our experience is that it is not so much setts as the new shoots whicli 
require protection. Frequently the untreated setts sprout as well as 
the treated ones and the termites do the real damage to the new shoots. 
It has been observed that treatment with Lead Arsenate affords some 
protection to the new shoots. Further experiments will be undertaken 
on this line, that is to say, the subsequent use of measures to protect 
the newly-sprouted shoots. 

In the Punjab, at Gurdaspur comparative trials were made with 
Load Arsenate, Crude Oil Emulsion, and Copper Sulphate. Lead 
Arsenate and Crude Oil Emulsion gave good results, but Crude Oil 
Emulsion had tp bo continued for a month, being applied in the irriga- 
tion water. 

At Coiml)atore some experiments were started two years ago, but 
unfortunately they were not carried to a finish. The following insec- 
ticides were tried : — 

(1 ) Dip[)ing the setts in Crude Oil Emulsion. 

(2) Dipping the .setts in Fish Oil Soap. 

(3) Dipping the setts in dilute solution of Mercury Perchloride 

(1 in 2,000). 
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(4) Protecting the ends of setts with balls of Naphthaline. 

(5) Dipping the setts in Lead Arsenate solution. 

(6) Dipping the setts in Tobacco Decoction. 

(7) Putting Carbon Bisulphide in holes in the soil feet axmrt. 

(8) Introducing Potassium 8ulpho-Carbonate in the irrigation 

water. 

(9) Pouring Potassium Xanthogcnatc in the irrigation water. 

(10) OiLcakes, such as Nim-cakes, used for manure. 

(11) Dij)ping the setts in Bordeaux mixture. 

(12) Tarring the ends of the setts. 

(1^3) Dipping the setts in “ Mortant ” solution. 

These were tried in small plots, each l/lOO acre. 

Of these experiments, No. (8) gave the best results. 

Can you tell us the cost of this Potassium Sulpho-carbonate treat- Mr. Fletcher, 
nient ? It is scarcely practicable at jiresent, as Potassium Salts are 
practically unobtainable. 

It was very cheap before the War, but is not obtainable now. Mr. Ramachandra 

Rao. 

How does it act ? Fletcher, 

Potassium Sulpho-Carbonate is docomjiosed into Carbon Bisu4)hidc Mr.[^Ramachandra 
and Sulphuretted Hydrogen, the latter serving as a manure. Potassium 
Xanthogenate was found to be a good substitute for Potassium Sulpho- 
Carbonate, when the latter was unobtainable. It was x)rex>arcd in the 
Chemical Laboratory at Coimbatore. The mixture was simply poured 
into the water running through the furrows. 

Was one ax^plication sufficient or had it to be re])eatcd ? Mr. Fletcher. 

Whether we use Potassium Xanthogenate or Potassium Suli)ho- Mr. Ramachandra 
Carbonate, it has to be repeated two or three times at intervals of a 
fortnight. 

Potassium Xanthogenate has been tried outside of India as a soil- Mr. Fletcher, 
insecticide and there was some account of it in the “ Review of Applied 
Entomology.” I read the account at the time but the high cost of 
treatment and the limited depth in the soil at which it is efTective seem 
to x)ut it outside the range of x^ractical x)olitics for use on a lield-scale 
in India. 

The best method of control of the attack of Termites on sugarcane 
setts in India still remains to be worked out. Where irrigation is avail- 
able and is given to the germinating cane, the use of a deterrent, such 
as Crude Oil Emulsion, in the waler channel seems to be best method 
at present. Further work will be done with Lead Arsenate but I am 
doubtful whether the use of a poison of this .sort, even if it is successful, 
can be recommended in a country such as India. 
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Mr. Ghosh. 


Mr. Fletcher. 


Mr. Ghosh. 


Mr. M. M. Lai. 


The youDg shoots of sugarcane are attacked by numerous insect 
pests : — 

Gryllotalpa africana, 

Pachnephorus impressus. 

PachnepJiorus hrethighami. 

Myllocerus 11-pustulatus. 

Myllocerus bland us. 

Myllocerus discolor. 

Papua, depresella. 

Gryllotalpa africana [“ South Indian Insects,” pp. 534-535, tig. 
438], the common Indian mole-cricket, is common in cane-fields and, 
when abundant, may do damage by eating the young shoots. 

In 1912 mole-crickets were observed to damage sugarcane shoots 
at Pusa in February and March ; this cane had been planted in the 
preceding November. The external symptom of damage was a “ dead- 
heart,” usually characteristic of damage by borers. The mole-crickets 
had their burrows deej) in the ground, and they came up and gnawed 
a hole at the base of the shoot near its junction with the sett, until they 
reached the soft base of the heart, which was eaten. Considerable 
damage was done and, as the crickets were about to 2 feet deep in 
the soil and could not be got at easily, it was hardly possible to do any- 
thing to check the damage. 

In such cases of damage, where it is possible, irrigation will flood 
the crickets out of their burrows, when they arc usually attacked by 
birds. But in Bihar cane is not usually grown as*an irrigated crop. 

Pachnephoras impressus was common in May 1916 at Peshawar 
on young cane shoots, the adult beetles riddling the leaves with holes 
and doing appreciable damage. The beetles can bo collected by hand 
but are not very easily caught, as they drop off the plants and either 
fall to the ground or inside the tube formed by the growing leaves. 

Pachnephoras hretiughami is stated by Lefroy Indian Insect Life. ’ 
p. 359] to have the same habit, but we do not seem to have any other 
exact record of this species on cane. Probably both species occur 
throughout India. 

The adult beetles of Pachnephoras have been observed at Pusa to 
damage the tender leaves of the young sugarcane shoots. They were 
found in numbers and could be collected easily in a pan of kerosinized 
water by shaking the shoots over it. 

In the Punjab the adult beetles of Pachnephoras are observed on 
the leaves of young cane-shoots, riddling the leaves with holes but 
they do not do any appreciable damage to the crop. 
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Myllocerm 11-pustulatus, M. hlandus and M. discoloi are all found Mr. Fletcher, 
on young cane-lcaves as adult weevils and, when in numbers, may do 
damage, but they are not regular pests. 

Papua depressella {Polyocha saccharella) was found at Pusa, last 
year for the first time, boring into young shoots of cane from newly- 
planted setts. This species occurs at Pusa commonly every year and 
has been under observation for the last ten or twelve years, but hitherto 
we have only known it as a borer in the roots of cane. If the roots are 
examined when the old cane is removed from the field, they are generally 
found to contain large numbers of the caterpillars of Pupua depressella. 

Although cane-borers, that is, borers in the shoots and stems of cane, 
have been reared at Pusa in large numbers for many years past, \va had 
not hitherto found Papua depressella amongst these. Last year the 
new shoots were extensively bored by this insect, roughly fifty per cent, 
of the new shoots being affected. The sudden change of habit seems 
most interesting. We have figured the stages of the lifehistory of this 
species on a new coloured plate [exliihited^ and this shows tlie attacked 
stem with a ‘‘ dead-heart ’’ usually characteristic of borer attack. 

Papua depressella was hitherto known as a root-borer and used to be Mr. Ghosh, 
found commonly in the roots of the ratoon crop. But in 1910 it affected 
the young shoots, practically producing the same effect as the other 
borers do ; the damage was nearly fifty per cent. 

The lifehistory is as follows : The eggs arc small and are laid singly 
fMi a leaf or stem. The caterpillars bore the base of the new shoots 
(or, rather, the newly-forming stems) ; they may migrate to neighbour- 
ing shoots and bore into theju from the side. Pupation takes place in the 
tunnel and, in order to facilitate the emergence of the imago, a silken 
tube is formed leading up to the surface of the soil. It is not possible 
to remove the caterpillars unless the shoot is cut flush witli the surface 
of the sett. If the affected shoot is pulled sideways, after removing 
the earth from its base, it is easily dislodged from the sett, and in 
some cases the caterpillar comes up with the shoot. The life-cycle is 
about one month. 

We now come to the insects boring in the stem of sugarcance. We Mr. Fletcher 
hud 

Dialrcea spp. 

Chilo simplex. 

Scirpophaga xanthogastrella {aurifva). 

„ monostigma. 

Sesam ia in ferens . 

„ uniformis. 

Oryctes rhinoceros. 
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With regard to the question of Diatrcea we are still rather in the dark 
as to the number of species which occur in India and tlieir identity. 
Up to a few years ago any borer, found in cane, maize, and so on, 
was lumped under the name ‘‘ Moth Borer ’’ and was supposed to be 
Chilo simplex. On going over the Pusa Collection it struck me that the 
rather inadequate material lumped together as Chilo shnplexxedXXy com- 
prised more than one species, the specimens bred from cane being on the 
whole distinct from those reared from maize jiiar. The difference 
became of practical importance in 1912 at Coimbatore when the now 
Sugarcane Station was started there because the surrounding country 
side was full of fields of cholam (juar) heavily infested with borers and, 
if this borer in cholam were the same as that attacking cane, the growth 
of cane on the Sugarcane Station would probably have been seriously 
affected. T therefore went into the rpiestion again witli all the material 
available and came to the conclusion that, generally s])eaking, the borers 
in cane and in cholam were distinct. This is a conclusion which I have not 
seen occasion to modify so far, but at present T can only put it forward 
as a preliminary conclusion. We want to see a good deal more material 
from all parts of India and I shall be glad if any of you will assist by 
sending us in long series of specimens in good condition or by sending 
us parcels of cane, maize or juar affected by borers so that we can breed 
them out for ourselves. It is only by examination of long series in good 
condition that we shall be in a position to see what species really occur 
in different localities, by what points they may be separated, and what 
arc the foodplants of each. 

So far as I can say at present — it is, I repeat, only a preliminary 
opinion based on a comparatively small amount of material- — we seem to 
have in India at least two, possibly three, species of Diairwa. One of these 
is perhaps Diafrcra venosnta, Wlk. {striafalis, Snell), which is well-known 
as a cane-pest in Java ; it is probably distributed widely in the Plains 
of India and we have examples of this from Pusa, Ramnad, Jalalpur, 
Surat and Cawnpur. The second species is probably Diatrcea suppres- 
salis, Wlk. (auricAlia, Ddgn.), which also seems to be widely distributed 
in the Plains of India, although we have no records from the Bombay 
side ; this is probably the species figured in “ South Indian Insects, ’ 
fig. 298, as Diafrcra sp. We have also a few specimens, reared from 
sugarcane at Pabna, of a Diatrcra which may be an extreme form of the 
last species, or may be distinct. All of these forms of Diafrcra appear 
to be distinct from Chilo, in the imaginal state, in structural details of 
neuration, but the nenration in Chilo appears on the other hand to be 
variable and a good deal of work will have to be done on the distinctions 
between Diafrcra, and Chilo, and between the various species concerned 
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in India, and for this we require ample material in the first place. As 
regards the larva?, these appear to be very similar, but I expect that 
we shall be able to find distinctions when we are able to study sufficient 
material. 

The position at present is that we appear to have in India two or 
more species of Biair ma which are especially attached to sugarcane 
but which are less commonly found in maize, )iuiy and so on, and we 
have also Chilo simplex which is not rarely found in sugarcane but which 
is primarily a pest of juar and maize. The discrimination of these 
insects is not merely an academic matter of interest only to the 
systematic worker, but it is a matter of very practical value, when we 
come to deal with control by means of rotation of crops, or by trap-crops. 

I hope, therefore, that you will all assist by sending us ample material 
in the way of these borers. As these species of Biatnva and 67/?7ohave 
been so confused together, we shall have to consider them for the time 
being simply as “ Borers.” 

As regards their control, the cutting out of “ dead-hearts ” has been 
advocated and practised for many years and doubtless some of the 
IVovincial delegates will be able to tell us something about that. 

The collection of the egg-masses of the moths is also quite practicable, 
at least in the case of young plants. This is done regularly on the Farm 
at Taru, near Peshawar, the fields of young cane being gone over re- 
gularly every day and the egg-masses removed. If these egg-masses 
arc placed in suitable receptacles, so that any parasites may escape, 
whilst the young larvae will be unable to do so, this system of control 
may be improved still further. However, if hyperparasites are present, 
this method may do more harm than good; so here again we come up 
against the necessity for proper systematic work as being the basis of 
effective control-measures. 

Some demonstration work in cutting out of “ dead-hearts ” hasbetm 
done in the Punjab. 

In the Punjab there is a good deal of trouble from borers in sugar- Mr. M. M. Lah 
cane. Maize and Sorghum were tried as trap-crops but it was found 
that the attack in the sugarcane was not reduced to any great extent. 

That is what we should expect if the borers in cane are different from Mr. Fletcher, 
those in maize ^wiijuar. 

The cutting-out of ‘‘ dead-hearts” was tried next and was found Mr. M. M, Lai. 
'successful. In the Punjab cane is sown in April and, if the cutting 
uiit is commenced as soon as the borer is noticed, the borer is controlh'd 
etficiently. Apart from the control of borers, another advantage which 
Was derived from this practice was that the plants, from which the 
dead-hearts ” were cut out, tillered very well. The gur ])repared 
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from the treated plots was 40 per cent, in excess of that produced from 
the untreated plots. 

In the Central Provinces at Sindewahi and Tharsa Farms another 
experiment was tried to check the borers. Different plots of cane were 
planted on the 15th of each month from October to February. It 
was noted that those plots sown in October, November and December 
were not attacked so badly as the plots sown in January and February. 
This experiment was done because the borers hibernate during the cold 
weather. 

It is probable, as shown by Mr. Taylor’s experiments at Sabour, 
that an alteration in the time of planting would lead to bad results in 
other ways. 

In Madras the attack of borers in cane is occasionally serious. 

Thick cane is grown at Peshawar and there is considerable trouble 
from borers. The collection of eggs on young shoots is practised and 
it is fairly effective, as is seen on comparison of results from untreated 
and treated plots. The egg-masses of the borers can be seen easily by 
little boys who soon become adept at this work. 

Cane planted in Sluiftal (clover) suffers less from borer than cane 
planted in fallow land. This has been the experience of the cultivators 
in the North-West Frontier Province, and I can also confirm this. 

The next borers are the two species of Scirpo^phaga, of which S. 
vionostigma does not seem to be common and is hardly a pest, but S. 
xanthogastrella (aurifliia) is common in most parts of the Plains of India 
and is a decided pest of cane. Both species are described and figured 
in '' South Indian Insects ” [pp. 425-426, figs. 302, 303J and we have a 
coloured plate of xanthogastrella in preparation. Control includes collec- 
tion of egg-masses, which are fairly obvious on the leaves, and prompt 
cutting out of ‘‘ dead-hearts,” as in the case of the other borers. In the 
Central Provinces, where Scirpophaga has done considerable damage at 
Sindewahi, the early planting of setts, as described just now by 
Mr. Ratiram, has also proved advantageous. 

At Pusa Scirpophaga is found in large numbers at the top of grown- 
up cane in winter, producing a bunchy effect. But it does more damage 
to young shoots, being the first borer to affect them after hibernation. 
The egg-masses are easily visible and collected from the leaves. If 
care is taken to destroy the tops with '' dead-hearts ” at the harvesting- 
time, the damage to young shoots is greatly diminished. ^ 

In the Punjab Scirpophaga is found late in the season in the cane 
crop. 


Mr. M. M. Lai. 
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In the Central Provinces Scirpofliaga is only serious as a pest in Mr. Ratiram. 
the Chanda District. The variety of cane particularly attacked is 
Sonapali variety. 

In the United Provinces ScirpopJiaga is generally found in cane from Mr. David. 

July to October. 

The other caterpillar borers found in cane-stems are Sesamia inferens Mr. Fletcher, 
and S. imiformis. Their identity has been considerably confused in the 
past and I pointed out the differences between them in Entomological 
Note 62, Bulletin .^9, and since that note was published we have reared 
unijorniis from cane at Pusa. S. inferens seems to be the commoner 
species, but the habits of both are similar, so we can consider them 
together. Neither is confined to cane but both occur, in maize also 
and we know inferens from paddy, wheat, juar, guinea-grass, ragi and 
(cnai. 

Sesamia in cane is a minor pest in Bihar. It usually occurs in the Mr. Ghosh, 
later stages of growth of sugarcane. 

In the Punjab Sesamia is not found to attack cane much but is noticed Mr. M. M. Lai. 
in Sarkanda ’’ (Saccharum ciliare). 

In the Central Provinces Sesamia is bad in Seoni and Bhandara. Ratiram. 

Oryctes rhinoceros is very rare in India as a canc-borcr but that It Mr. Fletcher, 
does occasionally occur is shown by figure 69 in South Indian Insects,” 
wliicli represents a beetle caught in the act of boring into a cane-stem. 

I sljould not have included this in our Pest List on the strength of a 
single specimen obtained in this way but, in reviewing my book in the 
“ Zoologist,” Mr. W. L. Distant referred to Oryctes as havijig been a 
serious pest of cane in the Malay Peninsula when he was there some 
forty years ago. So it is quite possible that Oryctes may have a cane- 
boring habit in India more regularly than has been noticed. 

The roots of sugarcane are attacked by various insects : — 

Papua depressella. 

Aneraslia ahlutella. 

Termites. 

Dorylus orientalis. 

Myllocerus discolor, 

Serica indica. 

Pentodon hengalensis. 

Anomala polita (varians). 

Papua depressella has already been considered in its new aspect of 
a shoot-borer The larvae occur commonly in cane-roots, especially of 
the ratoon crop, at Pusa, but do not seem to do much damage as a rule. 

It occurs throughout Bihar and the United Provinces and in the Punjab. 

It has also been bred occasionally from Sorghum and maize. 
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Anemstia ahlufella has been recorded as a cane-pest in North Rihar 
but does not seem to have been met with during the last ten years. It 
may be a sporadic pest but is certainly not a pest in normal years. 

Mr. Ratiram. Anemstia nhhdeUn has been found in N a(jarm.otlia grass ((7//pcr?/.s 

rotnndns) in large numbers in the Central Provinces. 

Mr. Fletcher. We have never found it in Cff'peras rofioidus at Pusa. We should 

like to see some examples if you find it again. 

Termites have already been described pretty fully under the headiii<_i 
of Setts, and I do not think there is any more to be said now. Thov 
sometimes damage cane-roots but are usually not serious pests of healthv 
cane in its later stages of growth. 

Dorjjlus orUndalis South Indian Insects,” p. 271, fig. Ill] occa- 
sionally attacks cane-roots much in the same way as termites and 
recpiircs the same treatment. It is not a regular pest. 

Mlflloceim discalor \Fanna of India, CvrcuUonkhv, Vol. I, pp. 3ls- 
350, fig. 1()()| is said to occur in the larval stage at the roots of sugar- 
cane, being a serious pest in some districts ; but this statement appears 
to be over-colour(‘d. 'Phe larva feeds on young I’oots of cane, maizi*, 
juar and wild grasses, and can scanady b(^ consider<‘d as a pest as a 
rule. 

Scrir(( indica is stated liy Lefroy [‘* Indian lns(‘ct Life,” p. 25 Ij 
“ to have been reared from larvic feeding on the roots of cane in Piliai 
and is one of the most common species," but we scuun to have no sjieci- 
iiKUis under this name in tlie Pusa Collection. Beetle grubs and pu])a’. 
perhaps of this species, were found commonly on cane-roots at Pusa 
in March 1913. 

Mr. Ghosh. It is a minor pest, found in the larval state throughout the yeai 

at roots of growing cane. 

Mr. Fletcher. Pentodon bcn<falvnsis is rather unfortunately named as it is by no 

nu’ans confined to Bengal. Ft has been reared at Pusa from larva 
found in May at roots of cane and has also been reported from Peshawai 
as doing damag(^ tlnue by destruction of cane-roots by the larva', au'l 
the ])oring of new shoots by the adult beetles. 

Pentodon hispini/rons |s(‘e Bntomoh)gical Note 9, Bulletin 59 1 al^> 
occurs in caiu'.-lields, and probably does similar damage. Both specie- 
of Pentodon seem to be minor pests of only local imj^ortance so far 
cane-roots are concerned. 

AnoniaJa polita is the species hitherto known as A. varians in India, 
but it is doubtful what, the tiiie varians really is, and in India the name 
has been applied to two different species, polita and bengaJensis, so it 
seems better to use the name polita. Aimn^Ui polita is described m 
Entomological Memoirs, Vol. II, No. 8, pf). 113-147, and there i^ 
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little more to say about its life-history. The larvae occur commonly in 
cane-fields and sometimes damage the roots, but it is difficult to apply 
any control-measures directly. The adult beetles occur in the early 
summer and may be caught in numbers at that time. In this connec- 
tion it may be of interest to note that last year, when we were working 
an Andres-Maire trap at Pusa in May and June, numerous cxampl«‘s 
of now(da spp. were attracted and caught in the trap and it is interesting 
to note that larger numbers of A. beiigalensis were caught than of A. 
folifa, although the later is tlie commoner species at Pusa. An appa- 
rently trival observation of this sort sometimes gives a useful hint regard- 
ing control. 

Anoinala was rather bad last year round about (lurdaspur. The Mr. M. M. LaL 
attack occurred when the plants were fairly young. Nothing could 
he done to check the p('st. 

We now come to the leaf-eating pests of sugar cane. AVe know of : — Mr. Fletcher. 

Hierogly ph ho a in n . 

Oxya relax. 

Dasychird secnr is . 

Telicota augins. 

Leucoflileb in I in en ta . 

3farasniia trnpeznlis. 

Ph idodon ta modest a . 

Astycus lateralis. 

Ta H ymecus sciunis . 

,, hispid ns. 

Thrips. 

II ieroglyphus banian, {jnrcijcr) [“ South Indian Insects," [)p. 
tab. 50, tigs. 1-3] is rather a pest of paddy in most districts and \va 
shall come to it again whcii we deal with pests of the ric(‘.-[)lant. In 
some districts, liowever, notably in the United Provinces, it is a decided 
pest of sugarcane, and perhaps Mr. David will tell us about that. 

In the United Provinces Hieroglyph ns banian, is a vmy serious pest Mr. David, 
of the sugarcane crop. In Azamgarh District it is at times so bad that 
after the attack the crop is r<‘duced to half ; some years ago tin; attack 
was very serious, but it has nut })oeji r(;j)orted of late. Ploughing uj) 
the fields in March and bagging the hoppers lat(;r on is practised. 

In Mysore HieroglypJins is found on paddy. I am of opinion that Mr. Kunhi 
the South-West monsoon rains arc timely and heavy, that is, if they Kannan. 
come at the time when the egg-capsules are just bursting, and the water 
^oaks through the soil, the egg-pods arc destroyed and there is no 
mergence. 
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Mr. Fletcher. 

Mr. Kuuhi 
Kannan. 


Mr. Ghosh. 

Mr. Kunhi 
Kaunaii. 

Mr. Fletcher. 


Mr. Kunhi 
Kannan. 


Mr. David. 
Mr. Fletcher. 


Mr. H. L. Dutt. 


Mr. Jhaveri. 

Mr. Robertson- 
Brown. 

Mr. Fletcher. 


Hut if there is a large emergence of hoppers, what do you do then ? 

The lioppers after emergence remain on the field bunds for some 
time and eat the grasses which cover the bunds. It is quite an easy 
matter to bag the hoppers there. If that chance is missed, it becomes 
difficult to control them afterwards. 

ITow wide are these bunds ? 

They are quite narrow strips only to mark the boundaries between 
the fields and are perhaps a foot to eighteen inches wide on an average. 

If the bunds are so narrow it would hardly be practicable 1o ]) lough 
there to destroy the egg-masses. Do you practise ploughing the fields 
to do this ? 

In iMysore, ploughing did not prove very promising. Our experience 
has been that the eggs are seldom laid- in the fields but they arc invari- 
ably found in the bunds or the areas close to the bunds. 

In the United Provinces the eggs are found in the fields. 

The local conditions are evidently diircrcnt. In the United Pro- 
vinces the eggs are laid in canc-fields, whereas in Mysore these fit4ds 
are chiefly under j)addy and arc therefore probably not siiitaijh^ f(/r 
egg-laying. 

/Vt Cuttack the ploughing of the fields after harvest considerably le- 
diiced the number of the hoppers in the succeeding season. 

Hoppers van-e reported from »Siwan, Haran District, on one occasion 
and spraying with Sunlight >Soap was reported as very ofloctive. 

In the Central Division of the Bombay Presidency Iliero(jbi/dt>is 
bun inn occurs on h((jri. 

Onr experience in the North-West frontier Province has been fliai: 
the field bunds arc the chief source of trouble in connection with grass- 
ho])]icr attack. On the Parm at Tarn 1 have these bunds ploughed up 
and the result is that we have very little trouble with hoppers. 

As regards sugarcane, the general experience seems to be tliat 
Hierot/lji'plivs is only a real pest in the United Provinces. 

Chj/a relax South Indian Insects,” p. 5:^3, fig. 426 1 occurs on caiie 
ill most districts and is sometimes present in considerable numbers. 
I liavc seen it in large numbers on cane leaves around Peshawar, but 
it seems to be a minor pest of mature cane, eating the leaves but doing 
comparatively little damage, Wc shall come to this species also again 
under Paddy. 

Dasyclum securis is described and figured in “ South Indian Insects, 
p. 307, fjg. 2G5, and we have since issued a coloured plate showing its 
life-history. It occurs at times in some numbers on cane but is not 
much of a pest. 
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Tehcota nvgias [ South Indian Insects,” p)). 419-120, flir 2941 
occurs in small numbers on sugarcane, the larva rolling the leaves, but 
it is at most a very minor pest. 

LevcopMebia lineala has never been noticed as a jicst of cane in 
India but has ])een described as a minor pest in Java and Formosa 
and may at times bo found in India also. The life-history is brictlv 
described and figured in Entomological Note 65, liulhitin 59.' 

Manmnia Impezalis [“ South Indian Insects, pp. 4.‘52-4:i:i. tab. 33] 
occurs commonly on jvar, maize and other cereals and occasionally on 
cane but is not a p6\st of caiic. 

In Bengal Murnsmia (rapcznlis is noticed on cane leaves but only Mr. P C. Sen. 
a .small amount of daina,ue is douo. 

PhidodoHlo modern ['• South Indian Insects,” p. 315, ta!.. 9| occurs Mr. Fletcher. 

Ill most parts of India as a minor pest of sugarcane. It is knouii in 
the Northern Districts of iMadras, in Bihar and from Surat in l’,(,mh.ay. 

The larva mines the leaves and the hoetles also eat the leaf. Control 
is not iisnally required hut, where this is necessary, the mined haves 
And adult liooflos can bi* collociod aud destroyed. 

The specimens from Surat aud from Fiisa, standing in the Pusa Mr. G. R. Dutt. 
Collection under the name Phidodonta modcula, ai.parently belong to 
two distinct species. 

It is f|uite likely tbai two or more of llu^se o(‘( iu‘ on (‘luie Mr. Fletcher. 

ui India. This i.s another example of tJie need for exact idmit ihcation. 

The ihisa s])ecies. wluxtee/er it is, is a very minor pest of ean(‘. 

Astifcvs htfnudm we have from sui»’areane at 'Patkon, in Huuna. It 
IS not a pcist of cane, so far as w(* know. 

IdnjjDiecus sciHUis \ F<nnm oj India, Ciircidioiiida’, \\)1. I, jip. 7()-T8, 
hj_. — 'd has been found on caiio at J^usa on t^\'o oecasion.s, and I'a lu/i/iccas 
/o.vym/f/.s* (Ic., p. OvS) has also been found on cane at Pusa, Init holh are 
not known to lie pests. 

liirips occasionally ()(.‘cnr on cane in most districts Imt we seinn to 
hnow very little about, them in India, so they probalily do not do any 
k'UMt amount of damage. 

lIo(‘s anyone know of any other ])ests of cane-leaves ? 

fn (bo Heoni J)istrirt of the rentral Provinces Fanfharis Mr. Ratiram. 

the leaves of su^nircaiie and appear.-* as a sporadic lavst at tln^ (uid 
of September. 

AVc have never found it on sugarcane in P*iliar. The end of S(‘p- Mr. Fletcher. 
Un})er seems a very late tiate. In Bibar it is gi*uerallv found in duly 
[see Kntomological Note 35, Bulletin 5<)]. 

In the Central Provinces (^entipodes have been noticed to cat the Mr. Ratiram. 
t^Aves of sugarcane. 
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Mr. Fletcher. Centipedes are usually carnivorous. Perhaps Millipedes may be 

intended but we do not know of these as doing any damage in India. 

The next group of sugarcane pests includes those found sucking 
the juices of the plant : — 

Pyrilla aherrans. 
j, 'pusana, 

,, perpusilla. 

Calliteltix versicolor, 

Phenice moesla. 

Aphids. 

Aleiirolohus harodensis, 

Neonutshellia hergi. 

Ripersia saccJiari. 

Pseudococens (Dactyhpins) s<(ccliari. 

j, ,, saceharijolii. 

Aderda japonim. 

The three species of Pyrilla are all very similar in general appearance 
and habits. In South India we got Pyrilla pcrpKnSiJla [“South Indian 
Insects/’ pp. 493-194, fig. 381] but at Pusa we get mostly P. aherrans 
together with small U'-mbers of P. pasana and perpasil'a. T had a note 
on these Cane-hoppers recently [Note 97, Bulletin 59] and a lengthy 
Memoir by Mr, Misra is in the press and will be ready shortly and, as 
this contains all the information available, we need not go into this 
again now. 

CallifeHix versicolor is a small brightly coloured Corcopid bug often 
found on cane in some numbers. I found it in nuiiibers at Tatkon in 
Burma in September 1911. AVe do not know anything about any 
damage done by it and it is probably not a pest. 

Phenice mcesta also is often found in numbers on cane. It is des- 
cribed and figured in ‘ South Indian Insects,” p. 193, fig. 380, and is 
often found on cane-leaves in little colonies. It never does any damage 
so far as we km^w and the immature stages do not seem to occur on cane- 
leaves ; possibly they live on the dead leaves and trash at the bases of 
the stems. 

Aphids sometime i occu ; on cane but we seem to know nothing about 
them and therefore ihey are probably not of much importance as pests. 

The Alcyrodi vo f und on sugarcane in India include Ncom,askcVui 
hergi and Aleiirolohus harodensis. The former is described and figured 
in “ South Indian Insects, ’ p. 507, fig. 394, and the latter in ‘ Indian 
Insect Li'e/ p. 719, figs. 524-525 ; but doubtless other sped s occur 
also. This is a group which badly wants working up in India and I 
gave last year a short summary of the present state of our knowledge 
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[Entomological Note 98, Bulletin 59]. As a rule Aloyroclids are minor 
]X‘sts but they occur sporadically in large numbers and may do consi- 
derable damage. Jn such cases they are aften checked by parasites 
and the rate of parasitization may reach a very high percentage ; 1 
tliink we have found as high a proportion as ninety per cent, parasitized 
and under such circumstances the outbreak is checked rapidly and 
nothing more need be done. If, however, as sometimes happens, para- 
sites aie absent or present in only (|uite insufficient numbers, the oidy 
remedy as a nde is to cut off and burn the affected leaves to prevent 
the damage from spreading. 

We shall be glad to see specimens of any Aleyrodidm found on cane 
(»r other plants, and of their parasites if these are obtained. 

Tn the Bun jab Aleyrodids are sometimes very bad on cane. From Mr. M. M. Lai. 
the affected fields a very small (juantity of (jur is produced; the effect 
of the attack is very noticeable on the cane-juice, which is rendered 
more wateiy. ffhe Aleyrodids are parasitized, but this occurs late in 
tiie season aft<‘r nearly all the damage is done. 

Removal of the affected leaves in the early stages of attack is prac- 
tised. One peculiarity about the attack that has been observed is that 
the damage generally commences from tlie corneis of fields. 

Aleyrodids an* noticed on cane in fk)iid.)ay also but Ladybirds and Mr. Jhaveri. 
i'Jirifsapa come to the h<‘lp of the eailtivabor. 

[n the Ihiited Provinces these A](‘.yrodids oeeair on sugarcane but Mr. David, 
not as ])ests. 

hi the Noitli-West Frontier Province ratoon and thin varieties of Mr. Robertson- 
s’igarcane are generally attacked by Aleyrodids. Brown. 

We will go on to the 8ea1e-iiisects fouml on cuiie. Our list is a very Mr. Fletcher, 
meagre one and here again we have a group of insects which has not 
\et been citlicr colh’ctcd or studied in India. A little work on Indian 
Poccida* would doubtless double our present knowledge Avithout much 
(lilliculty. 8oinc of the species on cane arc common and do\d)tless do 
a good deal of damage in the aggregate. 

lU'persia saccliari is desciibed and figured in Entomological Memoirs, 

Vol. n, pp. 128-129, tab. 12, figs. 10-L‘k This account deals Avith the foiiu 
.since called var. oryzw by Orcen, found on ricc-plants in Bihar, and it 
Occurs on caju* in much tlie same way, in dense colonies under the slieath- 
ing leaves, where it is difficult to get at it. 

Pf^cndococnis (Daefylopius) sarcJiari is also found on cane, nndei’ the 
sheathing leaves, in much the same way as the last, but it is jn'obably 
less common than Ripersni sacchari. 

P’^eifdococcys {Dac(yJopivs) saccharijolii has been described at some 
length in Entomological Memoirs, Vol. II, pages 23-24, 121-127, tab. 12, 
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Ayyar. 

Mr. Ratiram. 

Mr. M. M. Lai. 
Mr. Fletcher. 

Mr. Ghosh. 


Mr. Fletcher. 


figs. 1-7, and T do not think thoro is mnoli to add. This scale is found 
on both surfaces of the cane-leaves and not, as a rule, under the slieath* 
ing leaves. 

Aclerda jafonica has been noted on cane at Partabgarh, United 
Provinces, and at Jubbulpur, in the (ycntral Provinces. The scales 
occur on the nodes below the sheathing loaves, the space between the 
cane aiid the sheathing leaves being filled with a thick, flocculent, whitish 
substance. M’ho specimens sent from Jubbulpur were parasitized by a 
Chalcidid. In the Central Provinces it is reported to occur after the 
rains are over and, if it appears earlier, to retard the growth of tlic 
young plants. 

Has anyone anything to say about Scale-insects on sugarcane t 

At (.'oimbatore a mealy-bng, ])inkish in colour, is found in masses at 
the joints and nodes of sugarcaj)c under the leaf-sheaths. 

A similar mealy-bug is found on thin cam's at Tharsa, in the CV'iitrai 
Provinces. 

In the Ihinjal) similar mealy-bugs were collected from soft-skiimed 
varieties of cane. 

Ther<' seenus to be some doubt about tin' identity of these mealy- 
bugs, but lUpcrs’uf saccitari is usually the comnioiiest specie's fomni on 
cane. It seems to occur in almost all districts and is found coimnonly 
on pulling back tlie sheathing leaves. 

Has anyone anything more to say about sugarcane ( 

In order to facilitate operations against insect pests of sugarcane, 
it would be an advantage if the cusl,om. practised in some localiLi'*; 
suck as Bankura, of tying up old leaves aiouiid the bunches of cam', 
vv(‘re followed. J’his pra(J<ice keeps the field clear so that one can walk 
through it. fn this coimection I may me^ition t hat a. coat and pantah):)n,s 
of net, made of roj)c, is woni over their ordinary d/tod by cultivatois 
working in cane fields in that distrust. Tlu* net saves the skin from 
being scratched by the leaves. 


Sa<'(:1i(tru)n. sponfnneuta . 

In most parts of India one finds various wild species of Sarchanioi 
and these may be of som<» importance in acting as alternative foodplaiits 
for cane-])ests. At Biisa we get SaccJianftn spontaneum and on this wo 
have found a. llispine beetle identical with that found on cane at Biisa 
(whether this is Fhidodonla Qnodesla or not seems doubtful, as wo saw just 
now), and boring in the stem we find Sesamm inferens and 
toecia casianca\ Sesamla hijerens of course occurs in sugarcane but 
Phragmatcecia castaneai has never been noticed in cane hitherto. It 
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would be worth while to examine these wild grasses more carefully in all 
localities so as to find out exactly what insect fauna they support. 

Kice (Oryza saliva). 

Rice is far and away the most important crop grown in the rndiaii Mr. Fletcher, 
Kmpirc and its pests arc of great importance, and naturally there is a 
long list of them. We will take first the insects attacking paddy 

seedlings. 

On seedlings we get 

iS podo pier a mairritia . 

Thrips oryza'. 

Paddy Ply. 

( Vabs. 

Spodoptera maurilia [“South Indian Insects, p. 378. tab. 20 1 occm’s 
on paddy, jnar, cane and various wild grass(‘s but is particularh' a pest 
of ])addy seedlings and often does considerable damage. The methods 
of control include. 1 ) protection of seed-beds, by surrounding tlumi 
with jinrrow steepsided trenches. 1 f the seed-bed is separated bv a diteli, 
a little oil may be poured on this to ])revcnt caterpillars from crossing 
it. Such a method will not jirevent the adult moths from reacdnng 
the seed-laals so we must (2) dea.l by hand-collection witli any egg-mass(\s 
laid. The eggs are laid in batches on the halves and can lx* hambpickx'd, 
although this is not always easy. The larvaMisually hide in the daytime 
sn that (3) ti’apping them und(*r ])laid<s. sods, etc-., might be tiied. (I) 

Tlx* flooding of the ])addy se(*d-beds, when attacked, and tlx* tuiiiing 
in of ducks to oat the caterpillars is actually practised with success in 
some districts, (o) ]f the attack is very bad and all t he s(*(‘dlings des- 
troyed bebm* jueasures are taken, ])loughing of the alTect(*d ar(*ii should 
b(* done to destroy the pupa* in the soil. The moths an* attiacted 
to An (Ires- .VI a ire traps at JTisa but we do not know as y(*t \vhetlx*r 
this m(*thod of control can be applied. Tlx* troubh* with tliis s]x*ci(*s 
is t]»at its app(*arance in destructive numlxu-s is usually sporadic and 
cannot be foreseen. 

In Ibirma the cultivators attract paddy-birds, crows and my?iahs to 
attacked fields by jdacing cooked rice in trenches. 

In Assajii last year Sp()doj)lera maaritia came in largi* swarms and 
the only thing that was done against tlx: senrond brood was that the 
M{\-hti}(d.<i were scra])ed of! and the pu])a* collected and d<*str‘oy(*d i!i 
fhousands. Where there was water in the fields, the caterpillars were 
dislodged bv dragging a rope over the croj), the wat(‘r ha\’ing bet'U 
previously slightly kerosinized. 
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How far were these measures adopted ? 

These measures were adopted only on the Experimental Areas ; 
but nothing was done in the fields of the cultivators. 

Last year in Assam these caterpillars came in large numbers soon 
after the floods but this year we got Cirphisunifiincta'm^tQ^dii^iS'podof- 
ter a. 

In the Central Provinces one year [? 1908] in August, Spodoptera 
7iiai(ritia appeared simultaneously in thirteen districts. In Balaghat 
District, it was found very serious and nothing could be done there ; 
the result of the damage was that the affected fields appeared as if they 
had been grazed down by cattle. Eight days afterwards there was a 
veiy heavy downpour of rain, lasting for three days, and after the 
rain not a single caterpillar was found. New shoots were thrown 
out by the plants and the cultivators harvested a bumper crop. In the 
following year the same trouble was expected but the pest was reported 
from a few districts only, and the attack was not at all serious. Since 
then every year a few specimens are sent in from the districts but 
the pest has never reappeared in any large swarms. 

In Assam Spodoptera is found most scj ious in paddy seed-beds. 

In certain parts of Madras ducks have been found very useful in 
clearing the fields of these caterpillars. 

In Burma it has been noticed that districts liable to floods suffer 
more from the attack of Spodoptera . 

Tlirips orj/zw is only known at present from Southern India but is 
probably more widely distributed, but overlooked at presemt. Bven in 
Southern India it has only been recorded in the last two or three years 
and the insect itself was only describthl (piite recently in the ‘‘ Bulletin 
of Entomological Research ” [Vol. VI, pp. 353-355]. It is Jiot included 
in South Indian Insects,” but I saw an attack of it on paddy seedlings 
when I was at Coimbatore at the end of August 1915. The attacked 
plants had gone tpiitc a light yellow colour as the result of the attack 
of this Tlirips. As regards control-measures, in this case what was 
done was to ])our kerosine oil onto the irrig.ation water running into 
these plots, until a film of oil was formed over the surface of the water, 
and then to draw a bamboo over the. plants so as to submerge them. 
By this means the Thrips were killed off, but I did not see the result of 
the treatment, as I left Coimbatore. 

Thrips orijz<e is very bad in some rice-growing tracts in Madras, 
on the seedlings. The attacked leaves turn a very pale yellow and 
have a sickly appearance as if they suffered from want of water. Good 
rains have been found to bring the attack under control in Madras. 
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Kerosine Emulsion, when sprayed on 77//*/yM‘-affocted loaves, scorches Mr. Kunhi Kannan. 
them. Spraying with water only would be useful. 

A fly has been reared from paddy seedlings and is referred to in Mr. Fletcher. 

‘‘ Indian Insect Life ” [p. 038, tab. 76, fig. 3], where it is placed in 
Cordyluridae. The larvae are said to live in the stems of young rice 
and to pupate there. It was reared at Pusa from transplanted paddy 
seedlings about ten years ago but since then it has not been observed 
to any extent and we seem to know very little about it. 

In Burma fly maggots have been noticed boring paddy seedlijigs in Mr. Shroff, 
an isolated patch. 

Crabs have come into notoriety lately, especially in Madras, as paddy Mr. Fletcher, 
pests. In Bihar we have oidy had one import of crabs attacking paddy, 
but about five or six years ago we had a report from Karachi of damage 
bv crabs in fields of young paddy. liccently they have come into 
prominence in Madras and Burma and there s(*ems to be no doubt that 
crabs do some damage to rice plants. 

In Madras reports of damage by crabs were received from the Kauvin i Mr. Ramakrishna 
delta last July and August. It has been observed that the damage 
may be very serious in areas where single seedling traaispla ntation of 
j>nddy is done. It appears that the crabs have biam attacking j>addy 
for several years but the damage was not notic(*d before because the 
practice of transplantation was to jmt in bunches of several seedlings. 

Have you found out anything about the life-history or habits of tln\se 3Ir. Fletcher, 
crabs ? It is a species of PdraieJ plntsa which is concerne<.b 1 think. 

Yes ; it is Parafelphnsa hydrodroinus, Ilbst. Not. mucli is knowm Mr. Ramakrishna 
about the life-history. The mother crab carries the. young undm* the Ayy^r. 
abdomen. 

The crab does not cut the paddy plants for the sake of fc(*dlng on 
the green portion but to extract the white pulpy inside [)ortioii of the 
stem. 

What control methods have been tried ? Mr. Fletcher. 

Many substances have been tried against these crahs. Prude Oil Mr. Ramakrishna 
Emulsion was found to have no effect on them. Aft(T the crop was ^yy^^* 
harvested, Carbon Bisul])liide, Potassium Cyanide, and Kerosine Emulsion 
Avere poured into the holes found in the fields. These holes wer(‘ (examined 
sometime after and the crabs were found dead inside tlio lioles. 

If the fields are thus freed from crabs, do they remain Irct^ or do Mr. Fletcher, 
more crabs come in ? 

The fields will probably become reijifested but we liavci not y(‘t l)cc,n Mr. Ramakrishna 
Avorkirig for long enough to say as we cannot say for certain Avbcnce Ayyar. 
these crabs come. It is probable they will come in again Avith irrigation 
^vate^ from higher levels. 
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These fields in which you have been experimenting arc small plots 
on the Paddy ]3rceding Station at Coimbatore, I think. If these are 
once freed, could they not be protected from reinfestation by surrounding 
them with a fencing of wire netting ? 

Protection with wire netting was tried but found ineffective, as the 
crabs crawled over the netting. 

Will you tell us about crabs in paddy-lands in Burma, Mr. Shroff ? 

Jjand crabs are common throughout Burma, and are believed to do 
a considerabh^ amount of damage to the paddy crops. They do not 
appear to prove troublesome in all ])laces, but in certain restricted 
localities their depredations are said to be serious. 

They are solitary in their habits. Two animals are rarely found in 
the same ljurrow excej>t during the mating season or when the females 
carry their young. There is probably one breeding season and the eggs 
are produced and young are hatched in Knson and Na/fon (Apri’-June). 
Each female produces from 250 to 350 eggs which she carries about 
with her tucked under her tail. The newly-hatched young also acconi 
pany the mother for some time, probably a week or two and then 
separate to f(ied for themselves. 

Nainreoj (VihKujv, These crabs l)urrow into the Kazins {hunda) andalh)\v 
w'ater to percolate through, thus causing paddy fields to dry up iti sonn^ 
jdaces. ^Flniv also do some mischief by pinching off the stems of young 
paddy plants, chiefly of transplants, from W((f/(nfV(j (July- August) to 
Tha(li})-(jipit (Se])tombor-October). They are said to prov(', very des- 
tructive in Hooded arenas. According to the report from the Tharawaddy 
Disirict, fifty crabs will destroy plants covering a mat-space (about 
1*20 S(]uar(^ feet) of the field in one night. As they cause a good deal ol 
damage in the aggregate it is impossible to est imate even ap[)roxiinately 
the. destruction to an individual holding. 

Their vahtral enemies. The chief enemies of this pest are herons, 
storks, cranes and other wading birds that visit ])addy fields. These 
destioy the pest in large numbers, but ou account of its prolilic breedinii. 
these feathered friends of the cultivator do not exercise any appreciable 
check on its increase. Besides, these birds sometimes favour some 
localities to the neglect of others. 

Local })}cans of control. The chea])est and surest method of control- 
ling this ])(’st, practicable in this country, is handpicking. Innumerable 
cralis are annually collected, partly (chiefly would be more correct) for 
human consumption and partly with the object of checking their dojue- 
dations in ])addv fields. The Burmese are very fond of this 
crustacean which they eat either fried or curried. Crabs collected iu 
the rainy weather are not eaten by Burma ns because they are said to 
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be poor in fat at that season. One method of securing the crab is to 
thrust the arm into the hole ; and the Ihirinan does this Avitli dexterity 
born of habit, so that he can haul out his cjuainy without even a scratch 
from its formidable pincers. Another ingenious method is to force 
down the soil near the mouth of the burrow, thus literally sipieezijio; 
the, crab out. Of conrse this o])erat.ion is only feasible when 1h(‘, soil 
is soft. The cultivator's method is to bury in the irriitatin^- chaimels, 
rattlum pots with their edges tvell above the water. These pots are 
))aited with bran or oil cake. Smellijig the bait, and trying to get- at it-, 
the cra])S tumbh^ headlong into the ])ot and hjid themselves securely im- 
prisomul. as climbing out is impossible. Tn some places tlui ])ait ust*,d 
is a. roasted bean kneaded into balls with laiufifi (l)oiletl rice water). 
The fishermen of the British Isles arc said to bait their pots with stinkiji.g 
fish. When the water is loo dee.]) to have the edge of the pot showing 
()\er the surface, the |)ots are buried on the sides of the K(tzhis. In tlu^ 
drv season a little water is poured into tlie hole and a wis}) of twist (‘d 
and sodden straw is wormed into the hole and out conies the crab. In 
most ])laces the childr('n combine business with fun at ])loughlng linn^ 
by hunting for crabs in the fields. Althougli comparati^’ely large 
numbers of this pest are thus annually colhu*t(id and destroyc'd, tlu'sii 
-Imple methods do not ju’ovo cflicient for two evident reasons, nanu'.ly, 
lh(^ prolific breeding of the p<‘St and th(‘. isolated and irri\gu]ar elTorfs 
<tn flic part of the cultivators. Su(‘h random at tern pis towards tln^ 
sup[)iessi{>n of the pest can hardly be expected to a-llect ils numlaas 
ap])reciably. It is evident from an (L\pej*iment rectmlly (‘onducted on 
1h(‘, Mandalay (tovmnmcnt h'arm that by taking timely action incessantly 
for f* (certain jieriod. a good d(‘al of damages can lit' pri'-vented. The 
following is a summary of the results of th(‘ ex])erinnmi. 

71,170 crabs wane collected between 11th 3Jay and ^lOtli June 1015 
at a cost of l^s. 156-12-0 from an area of 150 acres. The approximate 
cliarges for catching 100 crabs was aimas throe or lbs. 1-0-0 per acre. 
An excess yield of 650 baskets \vas obtained from tlu^ 1‘1() acrc‘s ])y crab- 
catching that is, five liaskcts per acre better yield than would have 
been obtained without crab catching or Tls. 5 per acre profit dm; 1o 
crah-catching. The area over which crabs were caught did not recpiire 
to be replanted and the proba])le saving on this head is estimated at 
Ifs. 1-8-0 per acre. Thus the total profit by crab catcJiing on one acre 
is estimated at Rs. 6-8-0. From this must ])e deducted tin; aclual 
eost of catching the crabs, viz., R-s. 1-0-9, so that the net ])r()fit per acre 
a mounts to Rs. 5-7-3. 

Without putting themselves to any extra expense, the cultivators 
could secure the help of their womenfolk and children by getting them 
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to catch the crab8 and the work would he all the easier, considering the 
limited sizes of the holdings. Again in Kason and Nayon and the rainy 
weather crab-hunting would be child’s play as these creatures leave 
their burrows and come to the surface in the evenings and occasionally 
in the mornings. When they arc not found on the surface, attempts 
may be made to })ick them out from these holes as suggested above. 

It must however be borne in mind that it is by means of co-operation 
and simultaneous action only that the pest can be checked. Hie crabs 
collected should not be thrown aside, but stored in an earthen jar or 
any other convenient vessel and allowed to rot. They then make an 
excellent manure. Like cray-fish, the crab, when boiled, mixed with 
meal and allowed to dry makes an extremely valuable egg-producing 
food for poultry. In Japan the following measures are resorted to ; — 

(1) handpicking, (2) protection of the crops by surrounding the held 
with a straw mat, and (J) the use of the waste product in the tobacco 
factory (the tnidribs of the tobacco leaves) as manure and also into the 
burrows of the crabs. The second measure is, from its very nature, 
hardly practicable in Burma on account of extensive paddy holds. 
Much waste product of tobacco may be available from the local cigar- 
rollers and can be easily used as manure as well as into the burrows of 
the crabs. This measure deserves a trial in this })rovince. It is likely 
to impart vigour to plants and also kill the crabs in good numbers. 

In America, the following three methods of poisoning cray-hsh have 
been devised which would no doubt succeed in case of our land crabs, 
but they are attended with serious disadvantages which would hardly 
bring them into the sphere of practicability in this country. 

(1) Carbon Bisalpliide is used in the burrows which arc then imme- 
diately closed and its fumes kill the animals. The use of this sliifT on 
a field-scale is not possible in this country for two reasons. First it 
is likely to involve greater expenditure than the collection even by 
hired labour would, and secondly, being a dangerous inflammable sub- 
stance, it cannot be safely trusted in the hands of ignorant cultivators. 

(2) Chloride of Lime. An ounce of a solution of Chloride of Lime 
(of the strength of one pound to 3 gallons of water) was found suflicient 
to kill the cray-fish in their holes. It is cheaper than Carbon Bisulphide 
but the time re(|uircd to make the solution and haul it to the field prac- 
tically offsets its cheapness and therefore it is said to have little or no 
advantage over Carbon Bisulphide. 

(3) Calcium Carbide is said to be effective and useful on account of 
the ease of its application but the cost prohibits its use in large quan- 
tities. It is used only in burrows that are nearly perpendicular, as 
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otherwise it will not reach the water which is necessary for the develop- 
ment of the fatal gas. 

In view of the disadvantages which the use of these poisons would 
involve, the most practical and economical means of controlling the 
crab-pest in this country would be simultaneous and regular collection 
by the cultivators of a locality where the pest is particularly prevalent 
and troublesome, at least during Kason and Natjon, 

I'he use of earthen pots as traps seems a good idea and this might Mr. Fletcher, 
be tried in Madras. 

With reference to the idea that crabs come in from higher levels Mr. Ghosh, 
with the irrigation water, their appearance and disappearance in the 
fields may. I think, be connected with the fact that crabs hibernate 
and aestivate in the ground. IVlany years ago T saw a crab resting 
i!i a cell at a depth of about four or five feet in the middle of a Hold 
where a well was being sunk. This was about April or May. 

A'pus cancrilormis may be considered here. In May 1911 we re- Mr. Fletcher, 
ceived from the Settlement Commissioner, Jammu and Kashmir State, 
a parcel of specimens of Apus with the information that these animals, 
locally called pahar, occasionally do much damage to rice seedlings in 
the Banihal llaka south of the Pir Panjal range at a height of about 
G, 000 feet. The damage occurs in the first few days only of growtli, 
mainly where the irrigation water is particularly cold, and is greater 
when the winter snow-fall is exceptionally heavy and melts late. Tliis 
Apus is not known to occur at all in the extensive areas under rice in 
the Kashmir Valley, which is divided from the Banihal llaka by the 
Pir Panjal range, in this part from 9,200 to 11,000 feet in height ; nor 
docs it seem to occur in the lower hills to the south. 

The local method of control employed is to let the water out of tln^ 
fields for some time. If still present after this, it is collected liy haiul 
and f brown out in the sun or into the nearest stream. 

They are said to occur to some extent every year at tin? time of 
rice sowings but disappear again after a week or two. In 1912 they 
appeared between 21st and 28th June in Panihal villages of the Pain- 
ban tahsil, but arc said to appear in the fields from April to June, but 
iH)t to be seen at all during the other nine months of the year. 

I have here some specimens of this animal lhaiided aroinid for cj/ti- 
^ufio7i\. From a zoological view point it is of very great interest. In 
Purope it is found in muddy ponds and appears in a peculiarly intei- 
niittent manner. One year it may be found in abundance in a parti- 
cular pond and diligent search will fail to reveal it there year after year 
afterwards, until suddenly it again appears in plenty. Ajms, in fact, 
generally looked on as a distinct rarity, only intermittently abundant, 
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and practically nothing is known of its habits ; so the fact that it is a 
pest of paddy seedlings, even though this may happen in a remote part 
of Kashmir, is a distinctly new idea of great interest. 

With regard to non-insect pests of paddy, we received a report of 
snails damaging rice-plants. I went to the place and found some snails 
sticking on the plants, but I could not be sure whether any damage 
was actually done by these animals. 

In Burma snails do some damage to paddy plants. 

Paddy seedlings are attacked by various grasshoppers, but it is 
difficult to draw a line between those feeding on adult plants and those 
on seedlings. Epacronvia and (Edaleus are perhaps more often found 
on seedlings. 

In one place in Madras paddy nurseries were badly infested with 
Surface Grasshoppers, among which Epacromia tamnlus was noticed 
in very large numbers. The cultivators tried two methods : — (1) the 
use of long sheets of cloth in the form of bags in which to collect the 
grasshoppers, (2) the use of largo palmyra leaves with long stalks, with 
Avhich the grasshoppers wore driven into one place, and, when they 
Avere collected in numbers, they were beaten to death. 

In Madras the Texas Grasshopper bait (bran, Paris Green, and 
juice of fresh lemons) was tried against Chrotogoniis with success in 
small plots, but when tried against Coleinania the bait did not prove 
very successful. 

We tried it at Pusa with Chrotogonus but it did not prove at all 
attractive. Perhaps the species of Chrotogonus was different, 
f ? E;We will go on with the insects attacking the leaves of paddy-plants. 
There is a long list and we will take the Lepidopterous pests first. On 
my list I have : — 

Cirphis unipuncta. 

,, albistigma. 

„ insularis. 

„ loreyi. 

,, conipta. 

Borolia venalba. 

Spodoplera ahyssinia. 

Pelamia (Remigia) frugalis, 

Dasyc ' ira securis, 

Nisaga simplex, 

Mycalesis per sens, 

„ mineus. 

Melanilis istnene, 

Junonia almana. 
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Amfiitia dioscorides (maro) 

Chakra (Parnarh) mathias. 

Caltoris (Parnara) colaca. 

„ ,, hevani. 

Parnara bada, 

Telicota augias. 

Brachmia arotrcea. 

Nymfliula defunctalis, 

,, fluctuosalis. 

A ncylolomia chrysografhella. 

Cnafhalocrocis medina Its . 

Cirfliis unijiuncta ['* South Indian Insects,’’ p. 376, tab. 18J is 
widely distributed throughout India and is often a major pest of rice. 

We have examples reared on rice-plants from Poona, Pusa, Chittagong, 

Mymensingh, Goalpara, Dibrugarh, and Kamrup, but it also occurs 
throughout Madras, the Central Provinces and Burma. 

Control is difficult and I do not think that any standard method 
can be laid down, largely because this species usually appears suddenly 
in largo numbers, whence it has been called the '' Army Worm.’' IJn- 
at tacked areas may be protected if possible by trenches and oiling of 
intervening ditches. The caterpillars hide during the. day time under 
c’uds and in cracks of the soil and pupation occurs in similar situations. 

W hen fields are badly attacked it is advisable to plough them as soon as 
])ossiblo after the crop is removed, to kill the pupa? remaining in the 
ground. 

Mhth reference to the sudden appearance of large swarms of this 
caterpillar, there is a note by Laurent in the Ento-mological Neivs for 
January 1915 [Vol. XXVI, page 36] on an outbreak of C. utiifuncta 
ill Philadelphia in 1914, and Laurent states that it has often been 
noticed that the army worm oftimes becomes a plague when a wet 
reason follows a dry one, and this was just the condition of affairs around 
I’iiiladelphia in 1914.” In that case spraying with Lead Arsenate 
and sieving of dry slaked lime over the infested areas were found effec- 
tive control measures ; but such methods are hardly practicable in the 
rase of rice areas in India, as a rule. It would be interesting to know 
^vhothcr there is any general rule in India governing the appearance 
of Swarms of these caterpillars and in this connection exact informa- 
tion of any such outbreaks will be very useful. 

In Burma Cirfliis unifuncta is very serious in some districts. 

In Assam Cirphis unipuncta appeared last year just after the floods. 

In Southern India, Cirphis unipuncta has been observed to appear Ramakrishnaa 
after heavy rains. • 

N 
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That sooTUH to confirm the experience in .Vmerica, bub we require 
a number of exact records of the occurrence of this, and all other coug 
inon insects, l^efore we can be in a position to prophecy regarding out- 
breaks of insect pests. 

Was anything done in Assam to control this insect ? 

The caterpillars could be found on ri(T‘.-plants from just after dusk 
until morning, so a rope was dragged over the croj) from (3 p.m. to 10 !*.m. 
and again early in the morning, to disturb the caterpillars. Heaps cif 
grasses were, also place I in the fields during noon-time and the cater- 
pillars came under these heaps to take shelter, and were there collectt .l 
and destroyed. 

fn the Central Provinces C, unipuncla has been found to cut grcMui 
ears of paddy. 

Cirphis (ilhlstujma has occurred at Mangauallur, iu the Tanjoiv 
District in Madras, on paddy just ripe for harvest, the caterpillars cutting 
off the car-heads ; it occurred in large numbers and did cousideraht* 
damage, ThivS species has also been bred at Ihisa from a larva on rii i'- 
leaves and from another on (ilraminete (species not specified) and \vt* 
also have moths from Pusa ami the Shevaroy Hills. 

Tn Southern India two outbreaks of Cirphis albisf itjnia have occurml 
during tlie past few yeans. This pest is bad after lieavy rains and if 
appears when the paddy is just ripening, the oars being cut off by tin' 
ca.t(n‘[)illars. It has l)ecome a very serious ])est in SouHi Arcot, Cliiim- 
h*put, and ilie adjacent districts. .An Andres- Maire trap was pul ii|» 
in the attached fndd.s and attracted some moths. The life-hisi oi v 
lias 1)0011 worked out at (.'oimbatore and two coloured plates have in -'n 
drawn \(\rhibil(’d\. 

In Bengal Cirphis albistbfnm has been found to do similar (lanifiLie. 

Cirphis itisuhtris lias been bred at Pusa from larvic on dKf)h 
and in some numbers from lai:v;e found on rice leaives, but has iu'm ! 
lieini recorded as a pest. 

/nrc 7 //’ ()ccurs thniuglumt India as an occasional pest of unet 
()raniin(\T', often occurring together with C. uni p)i})chi and liene«^ liatl'’ 
to be overhiohed. Tliore lias been a good deal of confusion in the 
about the identity of these various specirs of Cirphis, iiract ically eveia- 
thing that was not nnipunria being lumjied together as lorrpi, but tlf 
true lorei/i is readily distinguishable in the male sex l)y the fan-sliap'''^ 
tuft of leaden-coloured hair-scales at the base of the lateral inargiff 
the abdomen. 

C. lorrf/i has been reared at Pusa on rice and probably occurs on 
rice in most parts of India. 




’Cirphii loreyi. 

Fig£ i 1 ^. 2 , «ggA in nfttaral poeition and one onlatg^ 

$%8. S to oatei^illarfl, natural size and enlarged. 

Fig. 8, pupa, enlarged. 

figs. 0, 10 and 11^ moth, naturiil inae and enlarged, showing resting %nd flying 







i)$$ycJiira sccfuriSt Hb. 


Fig. 1 shows an egg cluster ; 

Figs. 2, 3 and 4 show the caterpillar in different stages of growth ; 
Fig. 5 is a cocoon on the leaf, and 
Fig. 6 the pupa ; 

Fig. 7 shows the moth in its resting attitude, and 
Fig. 8 the moth with wings expanded. 

Figures in outline show the natural sizes. 
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Cirphis compta is said to have been found on paddy in Southern 
India (Coimbatore and Madras), but does little damage. It may be 
a sporadic local pest. We seem to know very little about it at present. 

Borolia venalha is widely distributed in India and is an occasional 
pest of rice, especially in Southern India. It has been found feeding 
on rice-plants at Pusa, Manganallur (Tanjore District) and Puraswakam 
(Madras). In Madras it seems to occur chiefly in May and October. 

In July 1902 it was found destructive to rice at Tangalla, in Ceylon. 

Spodoplera ahyssinia was found attacking paddy at Coimbatore in 
August 1916. The Pusa Collection contains moths from Peshawar, 

Pusa and Coimbatore, and the species occurs throughout Peninsular 
India. It is probably common on rice, but has been overlooked. 

Pelamia (Remigia) frugalis [“ South Indian Insects,^’ pp. 388-389, 
fig. 253] occurs throughout India on various grasses and is an occasional 
pest of the rice-plant. 

Dastjchira securis is described and figured in “South Indian Insects ”, 
p. 397, fig. 265, and we have since issued a coloured plate showing the 
life-history. It is a minor pest of paddy. The caterpillars are con- 
spicuous and feed exposed, so may be hand-picked. 

Nisaga simplex* occurs in most grassy areas in Western and Central 
India. We have examples from Belgaum, Poona, Pachmarhi, Ranchi 
and Pusa, and I have seen the larva3 at Mercara, in North Coorg. The 
caterpillars are found on wild grasses and sometimes occur literally in 
millions, but seem to do little harm to crops as a rule. Occasionally 
they have been known to invade paddy areas and to do a little damage. 

Nisaga simplex is a minor pest of paddy, found on rice-plants only Mr. Ghosh, 
once, at Ranchi. It has only one generation in the year and at Pusa 
rests as a pupa from about September to July. 

Mycalesis picrseus is sometimes found on rice at Pusa in small numbers, Mr. Fletcher, 
but is not a pest. 

Mycalesis mineus. Pupae of this species have been found at Gauliati 
on rice-leaves, so presumably the caterpillar feeds on the rice-plant, but 
it is not known as a })est. 

Melanitis ismene is described and figured in “ South Indian Insects ”, 

P- 412, tab. 50, figs. 7-9, and has since been described in Entomological 
Memoirs, Vol. V, pp. 3-7, tab. I. It occurs throughout India, Burma 
and Ceylon, and is a minor pest of the rice-plant. 

Junonia almana [“Indian Insect Life,” p. 413, fig. 282] occurs 
throughout India, Burma and Ceylon and has been reared from larva' 
tound on rice, Mimulus gracilis and Rungia parviflora. It has been 

N 2 
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recorded on one occasion as found iji large nTiinbers destroying ric(‘- 
fields together with larva? of Spoclopfera inauritia, but is not otherwise 
known as a ricc-pest, and this record requires confirmation. 

jhnpittia diosoorides {niaro) occurs in Sikkim, Burma, South India 
and (V'ylon. It has been reared from caterpillars on rice and grasses, 
buf; is not known to do any damage to |)addy. 

Telicota aw/ias is common throughout the Plains of India. It feeds 
as a rule on sugarcane but is also said to feed more rarely on bamboos 
and on rice. It is Jiot a pest of paddy. 

Calloris {Parnara) colaca is also common throughout the Plains of 
India. We have examples reared on paddy at Pusa and Chingleput but 
it is scarcely a })est of paddy. 

Calloris {Parnara) hcrani occurs in Burma and throughout the Plains 
of India, except in the South. We have examples reared from rice-leavt s 
at Pusa and Samalkola but it is not knov/n as a pest of paddy. 

(liapra mathias was d(‘scribed and figured in “ South Indiaji Insects 
])j). 117-118, tab. 27, and again more recently in Kntoniological Menioiis, 
\'ol, V, ]?}). 07-72, tab. 0. It occurs throughout Ijidia, Burma and 
(\*ylon. We have examples reared from larvic on rice from Nagpiii-. 
Pusa, Daltonganj. and Thana District. It is a minor ])(\st of padfly 
as a rule, said to he serious in Travanco?*e, and sporadically bad iii most 
districts ; but it may be observed that seveial of the })receding s|)(‘(‘ii'> 
of I [(‘speiiada? have been lumped together with (Ifapra mathias in .i 
good many cases. 

BIr. ShroSf. (.'hapra mathias was once r6?ported in Burma as doing damage in 

the U])per (diindwin District. 

Mr Fletcher. Parnara bada is common throughout the Plains of Sout]?.ern India. 

Burma and ( VyJon, and occurs at least as far North as Bihar and Boml^ay, 
We have exam|)les bred from caterpillars found on rice leaves at Banelii. 
Daltonganj and Karwar. This species has not hitherto been recorded 
as a ])est of paddy, but often occurs on this crop in large numbers. 
has probably been overlooked and confused with some of the otliei 
species. 

Brachnia arotreea is a small Gelechiad which has been bred in small 
numbers from larvte on rice leaves at Pusa and Katni (Central Provinces). 

have it also from Cuttack and Palamau, and it occurs in Burma and 
Ceylon. It is therefore likely to be. found on paddy in most districts hnt 
is not a pest, so far as we knoAV. 

Nympliula depunctalis South Indian Insects ”, pp. 
tab. 32] occurs throughout India, Burma and Ceylon as a minor pesl nt 
])addy, sometimes serious, especially in water-logged tracts. Draini^t- 
the water off the affected fields is effective when this can be done but 
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not always advisable from a cultural viewpoint nor is it generally pos- 
,sil)le in the case of low-lying lands, which arc usually attacked most 
i)adly. In such cases the caterpillars can be controlled by spreading a 
iilni of oil over the surface of the standing water and dragging a rope or 
])iiiuboo over the plants to dislodge the larvie and sulTocate them as 
they lie on the water or crawl up again. 

Nymphula depunclalis is frequently reported from the Malabar Coast. Mr. Ramakrishna 
As regards control there, a common })ractice is to drag a thorny bush 
<_)ver the fields. 

Another })racticc in Malabar is to collect the larval cases in a sort of Mr. Ramachandra 
winnow, which is used like a hand-net. 

In Mysore oiling the rice-fields is practised. Mr. Kunhi Kannan. 

At Sabour, in Bihar, this pest occurs every year and is controlled ^'***’‘ 

oil the Farm by oiling the fields and then dragging a baml)oo over the 
plants until their tips touch the oily water. This is practised regularly 
•and found successful. 

In Assam the same method of control is practised. Mr. Gupta. 

Nympliula fluctuosalis occurs throughout India, Burma and Ceylon, ***** Fletcher, 
hut has only been bred at Talit)arand)a in Malabar, when it was reared 
from a pupa found on paddy. It is perhaps a pest of paddy, together 
with N. depu 7 )ctalis, but has not been definitely recorded. 

/hicylolomia cfiryso<jrapli(dl(i is figured and described in ‘‘ South Indian 
Insects ”, pp. 421-420, fig. 301 , and we have lately prepared a new col- 
oured ])late showing its life-history [ej/iihited]. In Madras it was found 
oil one occasion doing damage to young paddy jilants, the larva living 
in silken galleries at the roots of the plants. Will you tell us about it, 

Ml-. Ramakrishna Ayyar ? 

Cii the occasion wlien it was doing damage, paddy had lieen sown Mr. Ramakrishna 
hroadcast iji sandy soil along the sea-coast. The caterpillars were 
"hsi'i'ved cutting the seedlings, when about a foot Jiigh. and carrying them 
inlo their galleries. (Vows and other birds were very active in removing 
•nid eating tlic caterpillars. 

At Pnsa Ancylolom ia chrysoymjdicUa has never occurred in any numbers Mr. Gh:sh, 

paddy. It is found on grasses, especially in areas whieli have iiot 
ploughed and which are. overgrown with long grasses (P(nifCHtn 
The eggs are laid probably on the soil amongst tlie foodplant. 

Ihe larva has the habit of forming a sort of a silken tnbe, into wdiich 

plants are woven ; this tube goes into the groimd. Pupat ion takes 
place in the larval tube. Ordinarily the life-cycle takes about a month. 

Pusa the winter is passed in hibernation in the larval stage. The 
^^oths come to light freely. 
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Cnaphalocrocis medinalis [‘'South Indian Insects”, p. 432, fig, 308] 
occurs commonly throughout India, Burma and Ceylon, and is a minor 
pest of paddy, sporadically rather serious. In the Northern Circars 
of Madras it has been noted that it is the late transplanted varieties of 
paddy that are generally attacked. Wc have examples reared on paddy 
jprom Pusa, Poona, Surat, Belgaum, Palur (South Arcot) and Parlaki- 
medi (Ganjam). 

Gnajihalocrocis mcdmalls is found in Madras in Godavari and Viza- 
gapatam. Plants that are transplanted late suffer most. The affected 
plants revive later on but they are liable to be attacked by ScJioenohius 
hipunctifer. One cultivator, a very intelligent man, tried an experi- 
ment in late transplantation, and experienced difficulty due to this 
insect. No control measures arc possible. 

Wc will next take the grasshopper pests of paddy. Besides tluts^' 
hoppers which attack the seedlings and plants more or less easiiallv, 
there are two grasshoppers which are specific pests of tlic rice-plant : — 
Hierofjlyphus banian, 

Oxya velox, 

HieroijlyjJms banian (fitrcifer) has already been considered at soir.o 
length under sugarcane. In some districts it is a bad pest of rice and 
there has been a good deal of literature on it in India ; in Mysore there 
has bee n published a Bulletin on this species and the Agricultural Joimml 
of India lately included an account of co-operative bagging against this 
pest in the South of the Bombay Presidency. 

Hieroglyphus banian occurs in Dharwar and Belgaum, but not in 
Gujarat. Bagging has been found useful in controlling it. 

In the Central Provinces Hieroglyphus banian is found in large num- 
bers in the Chhatisgarh Division. Bagging has been very successful and 
nearly 2,000 bag-nets have been made to date. 

In Bihar it occurs around Pusa in the paddy-fields but has neve r 
been found in large numbers or as a regular pest. 

Its occurrence as a pest of paddy seems to lie restricted to paitmulur 
areas, in which it has been found that it can be controlled by bagging- 

Oxya cclox is also found in paddy areas in most parts of India and 
usually a minor pest, occasioually doing a good deal of damage, ;n:d 
in any case it is probably responsible for a large money loss every war 
in the aggregate. It is described and figured in “ South Indian Insect'^- 
p. 533, fig. 420, and it is there stated that the life-history is uiiknow!'. 
meaning that it was not known in detail. It has since been under obsei ' 
tion at Coimbatore and it has been found tliat the egg-masses are usually 
not laid in the ground, as is the case with most grasshoppers, but are 
laid on the bases of fuar stalks, etc. 



[•K()(’KED1NGS OF THE SECOND ENTOMOl.OGICA!. MP:ETING 


1G7 


Oxija velox has been under observation in the Insoctai y at C^oimbatore Mr. Ramachandra 
and its lifehistory has been worked out. Under natural conditions 
the eggs are laid on the stalks whilst the stubble is in the hold ; iatoi on, 
ill the held hunds. In April and May the eggs hatched in 11 days, in 
about 3 weeks during the monsoon, and in 4 to 5 days during the winter, 
at Coimbatore. The grasshoppers are found to damage the ears of 
])addy sometimes. Wlien paddy is not available, they feed on grasses. 

As regards control-measures, hand-netting has been found quite 
useful. 

In Burma Oxya velox was sent in in large numbers from Bhamo Mr. Shroff, 
as attacking paddy. 

Oxya velox is ordinarily found in grasses and it is only under excep- Ghosh, 
tional circumstances that they come into paddy. 

The conditions evidently vary in diiferent localities. In Madras Mr. Fletcher, 
they apparently prefer paddy. 

We will go on to the beetle 23ests of paddy. 

His pa arm iff era {(vnescens). 

Leptispa pyyma'a 
Ilapa lochrus fasc la tas. 

Oides afjinis, 

Tanym ec us chloro leucus. 

5 , hid leas. 

„ hispidus. 

Mylloceriis discolor. 

,, hlandus. 

,, dentifer. 

A thesa peiila or y zee. 

llispa armiyera [“South Indian Insects”, pp. 315-31(), tab. lO] 
occurs in most paddy-growing districts in Southern and Bastern India, 
hut we have no records from the United Provinces or further North. 

It is sporadically a serious pest in Madras, Bengal and Orissa ; apparently 
less common in Bihar but sometimes a pest even there, chieny in nllTseri(^s. 

1 lie larva) mine the leaves of paddy and the pupa is found in the leaf 
whilst the beetles also occur on the leaves. Collection in bag-nets or 
haivl-nets may be tried where it can be done. 

In Mysore and Cuddapah laiids irrigated from tanks, and in Malabar Mr. Ramakrishna 
lain-fed lands, suffer most from Hispa. Ayyar 

As regards control, in Salem there is a curious custom of srneaiing 
a long stick with pig’s fat and placing it in the middle of the fields where 
if is burnt, and it is believed that the smoke drives away the beetles. 
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In Lower Burma there is a local belief in the cfTicacy of the leaves of 
a particular plant, whose exact name 1 cannot give. These leaves are 
thrown in the irrigation water, or in the water standing in the fields ; 
they give out an olTensive smell which is believed to drive away the 
beetles. 

In Assam llispa armujem is a very bad pest. Nothing has yet 
been found useful to check it. 

In Madras hand-netting has been found (juite useful. 

I have noticed an egg-parasite of His pa armiijera and on one occasion 
the eggs were found parasitized in fairly large numbers. 

My Assistant reared Hispa armyjera from grasses. 

In the neighbourhood of Pusa Hispa annitjc.ra occurs every year, 
but in small numbers. 

Laptispa pjjfjma.a is figured and described in'* South Indian Insects ”, 
pp. 313-314, fig. 105, and we have since issued a coloured plate showing 
the lifc-iiistory. It is a species which seems to be confined to Southern 
India and Bombay. We have some specimens labelled “ Pusa ; B.M.Jb; 
IX 191’i ))ut I believe that these specimens really came from Tra van- 
core and were mislabelled. It occurs as a pest chielly in South Kanara, 
Malabar, Travancore, Cochin and Mysore. In Bombay it occurs as 
far north as Bassein Fort but it does not seem to be a pest in Bombay. 
Indeed, its activities in the pest line seem to ])C confined to districts 
with a heavy rainfall, and it is said to be worst in wet weather. Th.e 
life-history is briefly described in rny book and control will be much as for 
Hispa, by collection in bag-jiets or hand-jiets. 

hi Southern India it is found all along the. MVst Coast and perliaps 
the (\)Couada Division is its limit wliich it does not ajipear to have 
crossed yet. 

Hapalochnis jasciatas is a Melyrine Malacodermid which was foujul 
on rice in small numbers at Pusa in July 1915 and which we also have 
from Chajira “ on rice It is not known to bo a pest. 

Okies ajjinis ["South Indian Insects”, j). 313, fig. 161] was found 
on paddy at fSlioranore, in Malabar, in July and August, ])ut it seems 
very doubtful whether it really feeds on ]>a<ldy. The allied 0. hipanctala 
feeds as a larva on Vitis triloUa. 

It was once found in large numbers on paddy at Shoranore, but has 
never been reported again, 

Taiupnecns cJiloroiemus has been found on paddy on two occasions at 
Pusa, T. indiens at Pusa and Chapra, and T. hispid us at Pusa ; but none 
of these are pe.sts. 

Myllocerus discolor and M. hlavdus have been found on paddy at 
Pusa, and J/. dentijer at Shoranore ; but none of these are pests. 




Lepiispa ^t/f/nma^ fily. 

i'ig. 1, Damaged leaves of paddy ; 

Figs. 2 and 3, Kggs on a leaf^ magnified and natural size ; 

Figs. 4 and 5, Onib, lateral view, magnified and natural size ; 
Figs. 6 and 7, Grub, dorsal view, magnified and natural size ; 
Figs. 8 and 9, Pupa, magnified and natural size ; 

Figs. 10 and 11, Adult beetle, magnified and natural size ; 
Figs. 12 and 13, Chaicidid parasite, magnified and natural sbu* 









Pa^hydiplosis orym, Wood»Mason. 

rig. 1, a cluster of rice plants several of which are affected. 

2, an affected plant, with the pupa in its natural position o\ posed. 

3, egg enlarged. 

Fig. 4, full-grown maggot. 

Figs. 6 to 7, different views of pupa. 

Figs. 8 and 0, the adult fly in sitting and flying attitudes. 

The small outline figures indicate natural sizes. 
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Athesa'peuta oryzce is anot her weevil, recently described by 
Dr. Marshall from specimens collected in Madras on paddy, but it is 
not common and seems to occur mostly on wild grasses. 

In addition to these insects, in Mysore we have found a Dynastine Kunhi Kan 
beetle, as yet unidentified, infesting rice plants in fields with standing nan. 
water. It lives in the water, coming up to the surface at times to breathe, 
and can remain under water, after one breathing, for an interval ot time 
from one minute up to twelve hours. It damages the rice [)Iants from 
the base upwards. [Specimens were cxhibiled.] 

This seems to be quite a new pest with very remarkable habits for a Mr. Fletcher. 
Dynastine. I do not know of any other aquatic species of this group. 

It would be interesting to know more about it and its life-history. 

We will take next the insects found boring in the stems of the rice- 
plant. This group does not contain many insects but they are of great 
importance as pests. On my list I have : — 

Pachydiphsis oryza\ 

Schcenobius bipundifer. 

„ immeritalis. 

Scirpophaga g il viberb is . 

Ckilo simplex. 

Sesamia inferens. 

Pachydiplosis oryzce is a Cecidomyiad fly, hitherto called Cecidomyia 
oryzce, which seems to occur chiefly in Madras, Orissa and Bengal. Some 
work on its lifehistory has been done, both at Pusa and Coimbatore, 
since our last Meeting, and a coloured plate showing its life history has 
been issued. Perhaps Mr. Ghosh will tell us his experiences with this 
insect ? 

Ill the early part of September 1915 I went to Ranchi to investigate Mr. Ghosb. 
the disease of rice-plants caused by this Cecidomyiad fly and made 
some observations which I have incorporated in a report. Anyone 
specially interested in this pest can see the report. 

The external symptom of the disease is the growth of a long hollow 
structure in place of the main stem. This coloured plate [exhihUed^ 
clearly shows it. It is caused by the maggot of the fly, feeding inside the 
stem. When the gall appears the inaggot has already done the damage 
and has pupated. The fly issues from the gall in the course of a few 
days and then the gall withers. There is thus an end of the career of 
the plant which does not })roduce any ear. 

There are some obscure points in the life-history of the fly. It is 
*iot definitely known where eggs are laid in nature and how the maggot 
gets inside the stem. In the Insoctary I got some eggs which 
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were all laid on the surface of the water and none on the plants. I 
could not however get any plants infected. 

‘ This fly is a major pest of paddy plants and in some years causes 
serious damage which may amount to about 50 per cent. 

The maggot can attack only young plants. Grown-up plants become 
immune. The greatest damage is dbne at Ranchi about August and 
therefore in years in which the transplanting operations are late. The 
damage is insignifecant in years in which the operations are early and 
the plants grow to some height by about August. Remedial measures in 
this case are out of the question as the working of the pest is obscure and 
its presence is revealed only after the damage has been done. We 
have to rely on preventive measures alone and in order to find them 
out a good deal of investigation and experiment is necessary. 

I have seen Mr. Ghosh’s report and agree with him on all points 
except the method of oviposition. In the Insectary at Coimbatore I 
have found 4 to 10 eggs on the plant, generally at the base of the leaves. 
I have found parasites searching out and ovipositing in the Cecido- 
myiad eggs. 

In Madras this pest was studied in 1914. The cultivators know it 
well and it is called Anaikennbu (Elephant’s Tusk). Recently a serious 
attack was reported from the Godavari District, and several experi- 
ments were tried in varying the dates of transplantation. Plants trans- 
planted late suffered most. 

At Coimbatore specimens were attracted to light. This led to an 
examination of the neighbourhood and sixteen kinds of grasses were 
found to develop galls in a similar way. Later on it was found that 
several distincf^^pecies of flies had been bred out and that each of these 
species restricted itself to one particular variety of grass. A s]:)ecies of 
Panicum at Samalkota was noticed to develop a gall-formation similar 
to that characteristic of Padiydiplosis oryzee and the fly, on emergence, 
resembled the gall-fly in paddy. 

As regards control, experiments will be tried Avith light-traps, as it 
has been found that the flies are attracted to light. 

It remains to be seen Avhether the flies attracted to light are the same 
as those which produce these galls in paddy. As regards control, direct 
control -methods will obviously be of no use, since, by the time that 
damage is noticed by the presence of the galls, the damage has all been 
done, and it is then too late to avert it, the flies having emerged, or being 
about to emerge, when it is noticed. It will be necessary to make a 
careful study of the life-history of this insect and to adopt preventive 
measures, such as the use of early-maturing varieties of paddy, to pre- 
vent damage. 
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Schcenohius hipunctifer is far the most important pest of paddy, which 
is itself the most important crop in the Indian Empire, whether reckoned 
by acreage or value of out-turn. I have estimated the damage done by 
this one insect in Southern India alone as one hundred millions of Rupees 
annually and this figure may well be doubled or trebled when we consider 
the areas under paddy in other parts of India and Burma. Its life- 
history has been described briefly in “ South Indian Insects pp. 426- 
427, tab. 29, and the control methods suggested there are (1) use of 
light-traps, (2) collection of egg-masses, (3) destruction of paddy- 
stubbles. With regard to (1), we have made some experiments with 
light-traps in paddy-fields at Pusa, and similar experiments have been 
made at Coimbatore and Poona, and the general result is that, whether 
the lamps used are ordinary small oil lamps or powerful incandescent 
lamps, although the moths may be attracted in thousands, there is 
no perceptible diminution in the severity of attack, and the use of light- 
traps as a means of control seems to be a failure. As regards (z), the eggs 
are laid in masses on the leaves and may be hand-picked in small plots 
but this is not possible on any large scale. As regards (3), the destruc- 
tion of stubble after harvest seems to offer a promising solution of the 
difficulty of control, in some districts at all events. In Bihar, for example, 
at any rate around Pusa, the stubble is often left in the ground during 
the winter months ; we have collected and examined this stubble and 
found about 40 per cent, of the stalks containing borers, largely hibernat- 
ing larvae of Schoenobius. Destruction of the stubble at this time of 
year should do a great deal towards reducing attack on the next rice- 
crop and such destruction, if continued on a sufficiently extensive scale, 
should do something towards permanently reducing the attack in a 
district. But, before advocating such measures, we must make an 
extensive study of the insect concerned. We want to know, for example, 
if any parasites are carried over in these larvsc resting in the stubble and . 
what will be the effect on parasitization of destruction of tlie 
stubble. 

In Madras light-traps have been tried to attract the moths, and large Mr. Ramakrishra 
catches have been secured ; but still the pest has been observed to be Ayyar. 
as bad as before. 

On the Farm at Coimbatore the affected plants are uprooted from the 
beginning ; this was tried and found quite practicable. To estimate 
the cost of this measure it was applied to a plot of one acre last July ; 
it was found that, in order to remove all attacked plants, four coolies 
were required for four days, and therefore this method would a])pear to 
be prohibitive as regards cost and labour. The cultivators themselves 
do nothing to check the pest. 
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Mr. Bobertson- North-West Frontier Province, soon after, and sometimes 

Brown. before, rice is harvested, clover is sown in the rice-fields, the result being 

that the rice- stubble is soon covered up by the clover and rots away and 
thus become unsuitable to carry on borers. The same thing is done in 
the Godavari delta, pulses and gingelly being sown. In Bombay, on 
black soil, the lands are ploughed up soon after harvest, and castor is 
sown. My idea is that such practices are responsible for the diminution 
of trouble caused by borers in such tracts. This has been confirmed at 
Peshawar in the case of sugarcane borers ; in cane-fields which are planted 
with a crop of Shaftal before the cane setts arc put in, there is almost an 
absence of borers. 

Mr. Ohosh. I think that light traps against Schomobms should be given a trial 

over whole blocks at a time. Trials on a few acres in the middle of a 
block will not give satisfactory results. 

Mr. Fletcher. There is no doubt that Schwyiohius hipunctifer is the most important 

insect pest that we have in India and we want to know a great deal more 
about its exact life-history in all districts. It is one of those insects 
regarding which there is urgent need for intensive research, not in one 
or two districts or Provinces, but throughout the Indian Empire as a 
whole. It is not, of course, confined to India but extends over practi- 
cally the whole of Eastern Asia, so that India, China and Japan, the 
greatest rice-growing countries in the World, are all intimately con- 
cerned in this (question. 

One thing that we want to know more about is the various wild grasses 
which may serve as alternative foodplants. Some work on this line 
has been done in Bombay and around Poona ; the following wild grasses 
have been found to be natural food plants : Job’s Tears, Ischcemum 
iitrialum, Andropogon onleratm and Anlistlmia ciliala. If any of you 
have any opportunity of observing other natural foodplants, such in- 
formation will be useful. It will be useful directly for control, for if 
we find that SchoBnobius is breeding in wild grasses on bunds or other 
places around paddy-fields, we can attack it by control of such wild 
grasses on adjacent areas ; and incidentally this measure will also be 
effective against Leptocorisa. 

There is also a possibility of control of this pest by the use of its 
natural 2 )arasites, but this again is a subject which requires detailed 
investigation. The egg-masses are sometimes parasitized but at present 
vv8 do not know what parasites arc concerned or to what extent or in 
what areas they occur. Investigation may show that cfiectivc parasites 
may occur in some localities within the area of distribution of Sches- 
nobius (not necessarily in India) and we may be able to utilize these. 
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But work of this sort requires very careful preliminary investigation. 
We should not want, for example, to bring in hyper-parasites which 
might attack parasites already present and doing good work. Then again 
there is a probability of finding parasites preying on the larvie, but these 
are fairly well protected inside the stems of the foodplani so that larval 
‘parasites are likely to be less efiective than egg-parasites. 1 must 
confess that I am a little doubtful whether we shall be able to find any 
effective parasites. As I said just now, Schwnobius blpiincfiler has a 
wide range over jiractically the whole of South-Eastern Asia and is 
known to occur tliroughout India, Burma, Ceylon, China, Formosa, 
Borneo, Singapore, Java and Sumatra, so that its area of distri])uti<)n 
is pretty continuous and we may assume that it is a truly endemic species 
which has existed for a very long interval of time, probably for seweral 
hundreds of thousands of years, throughout that area of distributioji. 
Its natural foodplants, wild grasses, are universally dislributed and its 
own distribution has apparently only been limited by the desert areas on 
the North-West, by the colder climate of the rahearctie Kegion to the 
North, by the Indian Ocean to the South and West, and probably bv 
natural barriers to the Soutli-East. It is a species which is frerjuentlv 
met with at sea some distance from land, probably carried by off-shore 
winds, as I myself noticed when employed in a. Surveying Ship off the 
coast of Ceylon, and at a Meeting of the Entomological Society of London, 
at which T was present in June 1909, there were exhibited several s])cci- 
niens which had been captured at sea nearly two hundred miles off the 
coast of Cochin China, from which they had apparently been carried by 
the wind. [See “Proceedings of the Entomological Society of London,” 
1909, p. xxxix.] I see no reason why the cgg-niasses, when laid on 
grasses, should not be transported equally well and carry any egg-parasites 
with them, I have already dealt elsewhere [“ Proceedings of the Ejito- 
mological Society, 1909, p. xiv ; “ Transactions of the Linnean Society, 
Zool. XIIT, 320] with the distribution of insects by the action of cyclonic 
storms in conjunction with the movements of the upper strata of the 
atmosphere, so I need not go into that again. But I mention these 
facts, firstly, to show you that if any effective parasites of ScJimiobws 
do occur anywhere they are likely to have been distributed already by 
natural causes and, secondly, to impress upon you the necessity of 
looking on this sort of problem in as broad a way as possible. It is 
by the accumulation of scattered facts, each perhaps insignificant in 
itself but gathered from as wide a field as possible, that our knowledge 
is advanced, and I think that such advance will be expedited by the 
centralization of our facts as much as possible. If, therefore, any of 
you Provincial workers come across any egg or other parasites of Schce- 
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nohius, it will help us and others if you will send us in ample material, 
living if possible, for study and experiment. 

Schoenohius immeritalis has been reared at Trivandrum in Travancore, 
from larvae boring in rice-plants. This species does not seem to have 
been bred otherwise but it is widely distributed and may prove to be a 
minor pest of paddy. 

Scir'pophaga gilviberbis also is not definitely known to be a paddy^ 
pest, but it is found very commonly in paddy areas in Lower Burma and 
is likely to prove to be a borer in paddy stems. 

Chilo simplex occurs as a stem-borer in paddy but is usually rather a 
minor pest of the rice-plant and we shall come to it again under juar. 

Mr. Ghosh. Chilo simjilex is noticed in rice-plants at Pusa only when the crop 

is maturing. The dry ears are conspicuous and such plants contain 
several young borers, as many as ten to fifteen. 

Mr. Fletcher. Sesamia inf evens is also found in rice- plants as a stem-borer but is 

usually a minor pest. 

Mr. Ghosh. Sesamia larvae are found in large numbers late in the season (i.e., just 

before and in early winter) ; they are also found in large numbers in the 
stubble after the crop is harvested. As regards control, burning of the 
stubble is an essential step against this, as well as against Chilo and 
Schmnobius. 

Mr. Fletcher. A few insects attack the roots of rice-plants and this group of pests 

will d^ubtless be extended considerably in the future. 

Vhyllognathus dionysins. 

Ano9nala polita. 

Conosia irroraia. 

Pfiyllognalhus dionysius is described and figured in Entomological 
Memoirs, Yol. II, pp. 139-143, tab. 13, from specimens sent from 
Belgaum as injuring roots of young paddy plants in areas of black soil. 
We also have a record of the adult cutting stems of young paddy in 
South Kanara on one occasion. The insect is widely distributed and 
the Pusa Collection contains examples from South Kanara, Coimbatore, 
Belgaum, Igatpuri, Hoshangabad, Sconi, Pusa, Chapra, Debra Dun and 
Simla. It does not seem to be a pest as a rule, or perhaps it would be 
more correct to say that we do not know it as a pest. * 

Anomola polita is probably the species referred to as A, varians 
in Entomological Memoirs, Vol. II, pp. 143-146, tab. 14, the name varians j 
as generally used hitherto, including two species, A. polita and A, benga- 
lensis [see Entomological Note 12]. The larvae may occur commonly at 
roots of rice in dry areas, but we know very little about them. 
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Conosia irrorata is a Tipulid found commonly in rice areas in India 
and Burma. We know nothing of its life-history but it seems likely that 
the larva will be found to feed on roots of paddy. 

The sucking insects on paddy include : — • 

Menida histrio. 

Telroda hister aides. 

Leptocorisa varicornis. 

Nephotettix hipunctatus. 

,, apicalis. 

Tettigoniella spectra. 

Kalla 7nimica. 

Sogata pusana. 

,, palhscens. 

„ distincta. 

Liburnia sp. ? 

Ripersia sacchari aryzce. 

Menida hislria South Indian Insects’*, pp. 174-475, fig. 354] has 
been recorded as a minor pest of paddy in Southern India. It is probably 
unimportant as a pest and may be collected in hand-nets, if required. 

Telroda histeroides [*' South Indian Insects ”, p. 477, fig. 359] has 
been recorded from Salem and Coimbatore as an occasional minor pest 
of paddy, but also seems of little importance. It is widely distributed 
ill India. 

Leptocorisa varicornis [“ South Indian Insects ”, pp. 479-480, fig. 

363] seems to be the common pest of rice, so far as I can make out. 

Distant describes three species of Leplocorisa in his Fauna volume but 1 
have been quite unable to make out more than one species from our 
series from India and Burma. Its life-history and occurrence have been 
described at length in Entomological Memoirs, Vol. 11, pp. 1-13, tab. 

1, and there does not seem to be much to add to that. 

As regardvS control, the keeping of hwids and other areas adjacent to 
paddy-fields clear of wild grasses will reduce the numbers of this 
insect and, when it does occur in paddy-fields, the use of hand-nets will 
keep it under control. When I was at Coimbatore, we made com- 
parative trials of the efficiency of hand-nets and bag-nets against this 
insect, and found that the hand-nets gave much better results. 

With regard to Leptocorisa varicornis, I was informed by a gentle- M Ghosh, 
man, residing in Burdwan, Bengal, that he had a sad experience of the 
damage done by this bug. In Burdwan district, Kaniganj Sub-division, 
there is no am paddy cultivated, but he wanted to try it. The local 
cultivators tried to dissuade him, saying that am paddy was never 
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a success in the locality as it was always very badly attacked by Lep- 
tocorisa. However, he put down eij;^ht acres under aus paddy and the 
plants grew well but, as the cultivators had predicted, when the crop came 
into ear and milk was forming in the grains, swarms of Leptocorisa came 
and attacked the whole crop. He tried his utmost to save it, and kept 
fires burning the whole night at several places in the midst of the crop, 
and produced smoke in portable vessels which were carried through the 
crop and the smoke fanned over the ears. He observed large numbers of 
bugs to be attracted to the fires and burnt. He used about 41 gallons 
of kerosinc oil and several cartloads of cowdung cakes ; but all to no 
purpose. All the grains were sucked out and he got only the straw, which 
however the cattle would not eat on account of its buggy smell. He had 
to throw the straw into the manure pit. 

Leptocorim is a very bad pe.st on the West Coast of Madras. On the 
Farm at Coimbatore hand-nets liave been found very useful. Tn the 
interior districts, in some places, a long bamboo with a mat curved in 
the form of a nest is used by the ryois ; this is a sort of a crude hand-net. 

Nephofctlix hip'uncUdns was included in South Indian Lisects ”, 
p. 497, fig. 386, as a probable pest of paddy on account of the enormous 
numbers in which it sometimes appears in rice areas. Sinc(‘ that was 
written, it has appeared as a pest in the CVntral Provinces and we have 
heard a good deal about it in the last two years. Mr. Misra visited the 
attacked areas and^ wrote a note wdiich has been published. AVe 
endeavoured to' breed this species at Piisa in 1915 without success but 
were able to rear it last year, rerhajis Mr. Katiram will tell us about 
the outbreak in the Central Provinces. 

Nepholeltix hipunctatm is a serious pest of paddy in the Central Pro- 
vinces. It has come into prominence only since 1913. It occurs through- 
out the year. Adults are found on the fresh shoots given out by the 
stubble after han^est. In summer they are found on the grasses round 
about the tanks. Twelve varieties of grasses have been observed to 
serve as foodplants for this insect. 

In order to control it, in the beginning hand-nets and light traps were 
made in large numbers and distributed to the cultivators through the 
tahsildars ; but it was found that the hand-nets were too small for the 
purpose, and the lamps became smoky and became dark after only about 
half an hour of having been lighted. So both these measures were 
discarded, and large bags replaced the hand -nets. When a rope or 
hag-net is used, the bugs fall into the water, but all of them do not die — 
they get on to the plants again. In order to find out the quantity of 
kerosine which would require to be present in the water to ensure the 
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death of the bugs, a series of expcrinients was carried out in the Labora- 
tory. First one part of kerosinc was taken to one part of water and this 
was gradually diluted until there was one part of kerosinc present in 
108 parts of water. It was found that a proportion of one pai*t of kero- 
sine in eighty parts of water was effective, but that mixtures of higher 
dilution were ineffective. 

Last year (1916), in July only one field was very badly affected. 

The surrounding fields, although having the same variety of rice, were 
practically immune. 

This insect seems to have appeared as a pest in the Central Provinces Mr. Fletcher, 
quite sporadically. It was very bad in 1914 and 1915 but scarcely ap- 
peared in 1916 and it is probable that we shall not hear much of it again 
for some years there. But it is evidently liable to ax:)pear as a pest in 
other rice-areas. 

N ephotettix apicalis usually occurs with N. bi/pyndatvs, although 
usually in less numbers, and may also be a pest, but wc luive no recoi’d of 
it as doing damage by itself. Both these two species form a large pro- 
portion of the “ Green-fly nuisance ’’ that one hears so niuch about in 
Qilcutta at the end of the rainy season. 

Teitiijoniella spectra f ‘‘ South Indian Insects,” pp. 496-407, fig. 

385] is also common in x>aJdy areas and is probably a minor pest of 
l)addy. It has been reared at Pusa on sugarcane and on a wild grass. 

Kolia mimica is another small bug, very like TeWkjonlelki spectra, 
wliich was reared on jjaddy at Pusa when attcinj^ts were being made in 
1915 to breed out NepJiotetiix. A coloured plate showing the life-history 
was done [exhibited]; as a matter of fact, it was started w’tii the idea 
that we were dealing with NepJiotettix when the rearing was commenced 
from bundles of eggs found thrust into the leaf-t ssue. It is not a regular 
pest of paddy, so far as we know. 

Sogata pusana, S, pallescens and S, distincta are also small bugs found 
in some numbers on paddy when Nephotettix was being investigated. 

A species of Lihurnia is said to occur on paddy and to have done 
serious damage in Bengal about nine years ago, but exactly wliat it is 
and whether it is a Lihurnia seem doubtful. 

Kipersia sacchari oryzw is referred to under the name R. sacchari in 
Lntomological Memoirs, Vol. II, pp. 128-129, tab. 12, figs. 10-13. On 
that occasion this insect occurred in 1907 widely on rice throughout 
Tirhut and Bihar. The insect has since been named by Mr. B. Ernest 
Green as Ripersia sacchari var. oryzcB, Whether it is truly distinct 
from the form on cane, we do not Imow, but the rice form seems to bo 
widely distributed in India. 


o 
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In 1907 it was reported from Bankipiir, where it is known as Chaim- 
The diseased condition due to it was ascribed to drought by the culti- 
vators. 

Rifersia was noticed in patches in an experimental plot of rice on the 
Government Farm. The affected patches had a scorched appearance. 

The flowers of the rice-plant are attacked by Cetoniad and Meloid 
beetles. Chiloloha acuta has been reported from Cuttack, Nagpur, 
and Virajpet (Coorg) and is often common in rice-fields. Lyffa tenuicollis 
has also been found at Hagari (Bellary) and Bhandara (Central Pro- 
vinces), and doubtless other species occur in other localities. They can 
be collected by hand or in hand-nets. 

Are there any more pests of paddy ? 

In the Central Provinces a fly maggot was observed mining the leaves. 
A similar maggot is found mining duhh grass {Cynodoyi daclyhn) leaves. 

?>uch fly-maggots are found occasionally at Pusa mining the apical 
parts of the leaves, but this insect is not a p(?st. 

JiTAR (Andro'poyon Sorghum). 

Androfogon Sorghum, commonly called juar in Northern India, chohm 
in Madras, is another very important crop in India and has also a large 
number of insect pests, although jnany of these have already been 
dealt with under sugarcane, paddy, and other crops. 

1’he seedlings are attacked by an Anthomyiad fly referred to in 
“South Indian Insects,’’ pp. 356-357, fig. 2J5, as the “ Cholam Fly.” 
Mr, Ballard did some work on these flies and came to the conclusion that 
there are at least three species (1) the (fliolam Fly, which does not 
breed in rotten fruit, but which is found in chohm, wheat, varagu (Pas- 
paliim scrobicidaium). Pauicum frumentaceum, maize and broom coni 
(a kind of chohm) ; (2) the Cumbu Fly, which is very closely related to 
the Cholam Fly, l)ut apparently distinct, and which feeds on cumbu and 
PanicAim 'tuiliaceum ; (3) the Tomato Fly, which breeds in rotting fruits 
and vegetable matter generally. 1 may add that Mr. Ballard inform 
me that the figure of the adult fly shown in my book, fig. 215, No. 1, is 
probably tlie female of the Tomato Fly. If Mr. Ballard returns to India, 

1 hope that he will continue his investigations on this subject. 

The larva of the true Cholam Fly bores in the young vstem of the 
foodplant, which may ha cholam or any other of the plants I have just 
named, and causes a cliaracteristic “ deadheart,” and may be a serious 
pest of young seedlings. The only controb measures seem to be increas- 
ing the seedrate to allow for vacancies and prompt removal and destruc- 
tion of the young plants seen to be attacked. 
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In “ Insect Life/’ p. 639, Mr. Ilowlett stated that one species of Cor- 
dylurid fly, which he called Rice Stem-fly, has been bred from rice. 
Sorghum^ maize, millets, Paniemn miliaemm, P. frumentaceum, celery, 
Cucumis satims, and brinjal. But these flies were studied at Coimba- 
tore and it was found that tliere are at least three distinct species, whicii 
were separated up by Mr. Ballard, as Mr. Fletcher has just told us. 

We will go on to the leaf-eating insects found on jmtr and will take 
the caterpillars first : — 

Arnsacta albislriga and A. moorei. 

Cirphis unipiin cla . 

„ loreyi. 

Spodopfera mauritia . 

Prodenia liiimt. 

Pekimia (Retnigia) frugalis. 

Dasych ira secur is . 

Melanitis is mene . 

Chapra mathias. 

Marasmia I ra pezal is . 

Amsaefa albislriga and A. woorei occur in Southern India, especially 
in the Salem and South Arcot districts of Madras and in Mysore, as 
serious and destiuctive pests of cholam. We have already considered 
thcvse species and need not go over the same ground again, unless anyone 
has anything to add. 

Cirphis Knipnneta has also been taken under paddy. It is distri- 
buted throughout India and Burma and is a serious pest of juar in most 
localities. 

Cirphis loreyi occurs throughout India and is probably of some im- 
portance as a pest, but often confused with C, 'imipaneUt. It has been 
found on jaar at Coimbaton*. and Poona. We considered this also under 
paddy and control will be the same as for imipunvta, 

Spodopfera. inamilia has been recorded on jiiar at Nagpur and pro- 
bably occurs in most districts at times, but it is not usually serious on 
juar. We considered this also under paddy. 

Prodenia iihira is a very polyphagous species which has been found 
on piar at Poona. It is not a regular pest of juar. 

Pelamia (Remigia) frugalis South Indian Insects," pp. 388-389, 
fig. 253] occurs abundantly througliout Lidia, Burma and Ceylon, the 
larva feeding on wild grasses as a rule. Occasionally it is found on 
cultivated Graminea) and has been noted on juar at Nagpur, but it is 
not a pest of regular occurrence. 

Dasychira semris has already been taken under sugarcane and paddy. 
It occurs fairly commonly on juar but is scarcely a pest. 

o 2 
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Melanitis ismene and Chapra mathias have also been considered under 
paddy. They are both found, M. ismene the more commonly, 6n jmr, 
but not as pests. 

Marasmia tra'pezalis (“ South Indian Insects,” pp. 432-433, tab. 
33] occurs throughoyt India, Burma and Ceylon, the larva rolling and 
feeding on the leaves of and other Gramineae. We have it recorded 
on juar from Pusa and Nagpur, but it probably occurs everywhere that 
this crop is grown. It is a minor pest on juar as a rule, rarely serious. 
The picking of the rolled leaves is the only practical means of control. 

The beetles feeding on juar include : — 

Phidodonta modesta ? 

Pachnephorus impressus. 

,, hretingliami. 

Tanymems indicus. 

Myllocenis hlandus, 

,, IPpuslulatus. 

Phidodonta modesta — or, at least, the Hispine found on sugarcane at 
Pusa and which has been considered as this species, although there is 
considerable doubt about its identity — ^has also been found on juar 
at Pusa, but it is not a pest. 

Pachnephorus impressus and P. bretinghami are found on young 
shoots which they nibble as in the case of sugarcane. The larvae also 
live in the soil at the roots of the plants and probably do some damage. 

Thnymecus indicus has been found on juar at Pusa and probably 
occurs throughout Northern India, especially on young shoots. 

Myllocerus blandus and M, 11-pustulatus are both very general feeders 
and sometimes occur on young shoots in some numbers. 

Next, we have the grasshopper pests of juar. 

Epacromia tamulus, 

Orthacris sp. 

Colemania sphenarioides. 

Chrotogonus spp. 

Hieroglyphus banian. 

„ nigro-repletus. 

Oxya velox. 

Epacromia tamulus (dorsalis) [“ South Indian Insects,” pp. 525-526, 
fig. 417] is generally common on juar in most districts and is often a pest. 
It may be caught in bag-nets or hand-nets and is also attracted in 
some numbers to lights at night. 

Ur. Jhaveri. In Gujarat Epacromia tamulus attacks juar in November and Decem- 

ber. Bagging was tried against this but was not successful. During the 





ChUo simphXf Bntl. 


The plate sliowfl a young maize plant on which ogg« wore laid and the young cater- 
pillars bored down into the plant through t|\o hefxrtdoaf. Ono-half of the blade 
of the heart-leaf was destroyed and the loaf broke down when it i.ssiicd out of 
the plant. 

higs. 1 and 2 show egginassos on loaf (natural size and inagnitiod) ; 

Fig. 3, a y<»ung larva (much enlarged) ; 

Figs. 4, 3 and (i, the grown-uj) larvae, the first inside t he alhnjtod stem and the other 
two drawn c*nlargc<l. 

Figs. 7 and 8, show pupao, inside the stem and enlarged ; 

Figs. 9, 10, 11 and 12, show the moths in resting and flying attitude.^. 

Figures in outline show the natural sizes. 
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monsoon months (July-September), light traps, wliich had been put 
out for Amsacta^ attracted Epacromia in large numbers. 

At Coimbatore Epacromia tamulus is found to be serious on cholam Mr. Ramakrishna 
during November and December. Ayyar. 

Orthacris sp. [“ South Indian Insects,” p. 527, fig. 420] is a wingless Mr. Fletcher, 
grasshopper found commonly on cholam in Coimbatore, Tinnevelly 
and Bellary, and probably throughout the Plains of Southern India. 

It may be a minor pest at times, but is scarcely a pest as a rule. 

Colemania sphenarioides |/‘ South Indian Insects,” pp. 527-528, 
tab. 48] has apparently a curious limited distribution in Mysore and 
the Bellary and Kurnul Districts of Madras. .A good deal of work has 
been done on this species, which is a very serious pest in the districts 
mentioned, and there is not much to add to that, 1 think, except that 
in the last three or four years this insect seems to have become less abun- 
dant. Why this is so we do not know exactly. Probably it is due 
to control by natural enemies. Anyway, it is an insect which rerpiires 
watching in case it should become abundant again or spread to other 
districts. 

Chrotogonus spp. — how many species we have in India or what are 
the di [Terences between them 1 cannot pretend to say, and tlie issue of 
Mr. Kirby’s volume in the Fafnia scries does not seem to help ns much 
— attack jimr, especially young plants, as they do so inaiiy oilier cro[)s. 

Control by bag-neis seems the simplest plan. 

Hieroglyphns ban km has already been considered under sugarcane 
and paddy and occurs sometimes on juar but does not seem to be a regular 
pest of this crop. 

Hieroglyphus nkjro-repletus [“South Indian Insects,” pj). 531-533, 
fig. 425] is a short- winged grasshopper found on chokrw in IhTlary, 

Kurnul and Guntur. It is a minor pest, not occurring in large nurnliers 
as a rule. 

Oxya velox [“South Indian Insects,” p. 533, fig. 420] is common on 
juar in most districts and the eggs are often laid on the bases of juar 
stalks. We have already considered this insect under paddy. 

The next group of insects includes those caterpillars found boring 
in the stern : — 

Chilo siinplex. 

Diatrcea spp. 

Papua depressella. 

Sesamia in j evens . 

Chilo simplex is probably the worst pest of j%iar in I ndia and is common, 
usually abundant, in all areas under juar. The species is briefly described 
and figured in “ South Indian Insects,” pp. 422-424, figs. 299, 300, and 
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we have since issued a coloured plate showing the life-history. The eggs 
are laid in a mass on leaves and the larvoe burrow in the stem. Some- 
times practically every plant in a field may be bored, often by many larvae. 
As regards control, the collection of egg-masses and destruction of affec- 
ted plants arc not practicable measures on a field-scale. Destruetion of 
stubble, promptly after harvest, may juove elTcctive but, before advo- 
cating this, we re({uire further investigation of the s})ecics — whether 
tlic larva) in the stubble carry over parasites and so on. Another point 
concerns the use of the juar stalks as fodder ; we require to know how 
long these stalks are capable of containing Chilo in any stage and, if 
there is danger from this source, whether any other method of storage 
of this fodder can be used. As I pointed out in my opening address, 
Chilo is one of the insects which we have found is capable, at Pusa, of 
continuing in a resting condition and emerging at irregular intervals 
over a comparatively long period of time. But such conditions will 
probably vary locally. 

As regards parasites, an undescribed species of Trichoiirnmina attacks 
the eggs and is fairly common, the attacked eggs turning black. Xanth- 
opinipla punctata and Tariftia /lavo-orbitalis are also recorded by Morley 
[Fauna of India, llynienoptera, Vol. Ill, pp. 125, 507] as bred from 
Chilo simplex but it is uncertain whether the host was really Chilo or 
Diatrcra. 

Mr. Jhaveri. In Bombay Chilo simplex is abundant in juar. 

Mr. Ratiram. And in the Central Provinces also. 

Mr. Fletcher. The species of Diatrwa have already been dealt with under sugarcane. 

So far as we can make out at present, the species of TJintraa are the 

common borers in cane, occurring uncommonly in juar and maize, whilst 
Chilo simplex is the common borer in juar and maize and ocemrs occasion- 
ally in cane. Diatra^a does not seem to be common in j aar and is probably 
of small importance as a pest of this crop. 

Papua depressella has been reared from juar at Lyallpur but is a mere 
casual visitor in this crop. 

Sesamia inferens occurs throughout India and is usually a minor 
pest of juar. The larvae arc often found in large numbers in the stubble 
and may be destroyed there. 

The flower-heads of juar arc attacked by several (yctoniad and Meloid 
beetles. A long list of these insects could be prepared but we need only 
consider a few common ones and those of which we have records are 

Heterorrhma elegans, Anthracophora atromaculata, and Protatm 
alboguttata, all found in small numbers at Coimbatore ; Anatona stillot^f 
South Indian Insects,” p. 282, fig. 122] at Bellary and Bangalore ; 
Oxycetonia versicolor [l.c. p. 284, fig. 123] in Southern India ; Chilolohu 
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acuta [I.C., p. 281, fig. 124] in South India and Nagpur ; tcnuicoUis 

[he., p. 303, tig. 148] in South India and Surat. Most of those beetles 
not only devour the pollen but also bore into and food on the young 
graijis, and niay do consideiablc damage in local areas. Idiev may be 
collected by hand or in hand-nets. 

These beetles lead us on to the group of insecis which especially 
attack the ear-heads of juar. Of these we know : — 

Stenachroia elou (jrlla . 

Silofroija cerea Ivlhi . 

Cecidomyiad Flies. 

Stenachroia elouyclla | “ South Indian Insects,” p. 421, fig. 293] has 
been recorded in Madras from hirvm found on choUun ear-lieads at Ooim- 
batore and Hagari (Hellary), and at Husa from larvae on jiiar ear-heads 
and stems, maize cobs and marua (‘ar-heads. The caterpillar webs oven’ 
the oar-heads, in which it feeds, and is a sporadic f)est of juar in Madras 
and Bihar, but apparently is not known in Western or Northern India. 

Tt piobably occurs in Burma also, but I cannot say definitely wludher Mr. Shroff, 
it is this s])ecies. 

Silolrnija ccrculella South Indian I nsects,” p. doO, tig. :VM\ occurs Mr. Fletcher, 
throughout India, Ihunui and (V.ylon as a pest of stored grains. It 
jUso occurs in the field on ripe ears of ym/r, j)addy. etc., and, though 
hardly a pest in the field, it may thus be brought into stores with tin* 
grain, and we must tlierefore Jiot overlook its occurrenre ou the plairts 
in the field. 

The C'eeidomyiad Flies oceuiring in juar heads have not yet been 
identified and per}ia])S more tlian one species may be eiuieenied. in 
Madi’as a (k‘cidomyiad, found liitberto at (Coimbatore and Udnmalpet, 
attacks choluui. the egg l^eing thr ust in itnder the glumes when the seeds 
are about half-ripe and the larva boring in the seeds of the plants m the 
field, so that the damage done Jnay be considerable. In Bombay there is 
a Cecidomyiad on yuu;/’ which is probably distinct fr*om the species [ourrdiii 
Madras. Anyway, its habits are diiTerent, as in the Bombay ( Vcidomyiad 
the flowers are attacked and the grain is not developed. For the sake of 
convenience, pending proper idejititication, we may call the Madras 
insect the Cholaui Cecidomyiad ” and the Bombay insect the “ ,f u((r 
Cecidomyiad.” We lately received some specimens of the lattiu’ insect 
from Poona, collected in December 1900, and it appears that tire ovary 
of the juar flower is destroyed by the Cecidomyiad grub, which pu})ates 
inside, the result being that no grain is developed. These Poona s];eci- 
mens were extensively parasitized by a Chalcidid. 

Tlie Cecidornyiadoc is a family of which very little is known in India 
as yet, at least as regards their capabilities as cro])-])ests. The species 
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arc very small and easily overlooked but it is probable that we shall 
find a good many pests in this group as time goes on. 

The next group of insects found on jitar includes those found sucking 
the juices of the plant. On my list I have : — 

Dolycoris indicus. 

Agonoscelis nubila. 

Nezara viridula. 

Pifizod or ufi r ahrofasciatus. 

Menidd hislrio. 

Ano plocnemis 'phasiana, 

Leptocorisa varicorn is, 

Lygwas pandurus. 

Calocor is any ustatus . 

MecjacoBlum stramineiim . 

P hen ice moesla, 

Pyri I la perpusi lla . 

,, (d)errans. 

Pan da 1 1 1 oya simplicia . 

Aphis adust<t. 

Mites. 

Dolycoris indicus ^owWx Indian Insects,” p. 470, fig. 347], Agono-^ 
scclis nahila [l.c,, p. 472, fig. 351], Nezara viridula [/.r., p. 47.3, fig. 
352], Piezodorns rahrofasciatus \l.c., p. 474, fig. 353], Mcnida hislrio 
[l.c., p. 474, fig. 354] arc all Pcntatomid bugs, found more or less 
commonly on jaar, but scarcely [)ests as a rule. When doing 
damage, they may be collected in hand-nets. 

Anoplocncmis phasiana \l.c., p. 477, fig. 360] has been found on chohnu 
in Madras, but is lujt common on this crop. 

Leptocorisa varicornis [l.c., p. 479, fig. 363] has been considered under 
paddy. It is sometimes found on chola^n, sucking the tender seeds, 
but- is scarcely a pest as a rule. 

Lygmis pandurus [/.c., p. 481, fig. 365] is found commonly on juar 
at times but is not known to be a pest. 

Cnlocoris angustatus [Lc., p. 490, fig. 376] occurs in Madras as a pest 
of cholam. It has recently been dealt with by Mr. Ballard, in Bulletin 
No. 58, and there seems to be no more to add at present. It is apparently 
only knowi\ in Southern India. 

Megaccclum slraniineum is another Capsid, more widely distributed 
than Calocoris, and doing similar damage to juar. Other undetermined 
Capsids also occur, but we know little about them. 

Phenice moesta [l.c.y p. 493, fig. 380] occasionally occurs on juar 
in some numbers, but does no damage so far as we know. 
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Pyrilla perpusilla p. 494, fig. 381] sometimes occurs on jmr 
in some numbers but is rarely of any great importance on this crop. 

It is found chiefly in Southern India. 

Pyrilla aberrans occurs in Central and Northern India ow juar much 
in the same way as perpusilla. It is fully dealt with in a Memoir by 
Mr. Misra, now in the press, so I need not say any more about it now. 

Pundaliwya simplicia [Z.c., p. 494, fig. 382] is an important pest 
of cholam especially in Madras. It occurs probably all over India, 
although we have few records, and is very widely distributed outside of 
India also, being known from South Nigeria, the Seychelles and Hawaii. 

It is probably identical with maidis, Ashmead, described from the 
Southern United States and is also perhaps the same as Lihuniia 2)syl- 
loides, Leth. [Ivdinn Mufienw Notes, III, 105, fig.]. The iife-history is 
briefly described in ‘‘ South Indian Insects ” and, as noted there, the 
attack is usually localized in patches, the attacked plants assuming 
an unhealthy yellow appearance. The drain of plant- juice, when this 
insect is present in numbers, must be very great and the result is that 
practically no grain is formed when the attack is bad. 

As regards control, as I have said already in my book, this is very 
difficult, as the insects live protected inside leaf-sheaths. It is therefore 
practically impossible to get at them. They are usually attended by 
ants and one line of attack might deal with these ants’ nests. Beyond 
that, I can suggest nothing beyond cutting the affect ( mI ])lants for use 
as green fodder. These plants are usually cons])icuous and localized 
and ill any case will not produce much in the way of grain, so their 
removal is indicated. 

Pundahioya is very serious on cliolmn at Coimbatore. The bug is Mr. Ramakrishna 
found in all its stages on the affected plants. Tlic attack resembles 
an A])hid attack in its effects but these are more serious. 

At Nagpur Puyidahioya simplicia occurred in one year in the ]k)tanical Mr. Khare. 
area. 

At Pusa Pundaluoya shnpilicia occurs on jnar every year but has Mr. Ghosh, 
never been found doing serious damage. 

An Aphid, supposed to be AjMs adiista, occurs on jimr, usually on Mr. Fletcher, 
individual plants which may be covered with this Aphid ; but whole 
areas as such do not seem to be affected. So we cannot consifler this 
as a very serious pest. 

A Mite, or perhaps Mites of more than one specie.s, occurs abundantly 
on juar in Madras and may do considerable damage. It is preyed on 
by a minute Cocci nellid which devotes its attention to devouring the 
Mite’s eggs and so checking its increase. Practically all the leaves in a 
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field oi juai' may be covered with this Mite and control on a field scale 
seems ratlier out of the question. 

The roots of juar are attacked by a subterranean Ai)hid which has 
been found at Poona and is j)robably widely distributed, but we seem 
to know very little about it. 

On the (k)imbatore Farm Cockchafer grubs were noticed to do a good 
deal of damage to roots of cholam plants in 1916. 

Bajra {Penniseium ty phoideum), 
yCumha — Madras.] 

The pests of Ixtjni are very similar to those of so it will not take 
us long to run through the list. 

Bxjra seedlings are attacked by : — 

Ch rotoijon us spp. 

E pdcroniia tamuhis. 

Tnujpnecus indie us. 

Anthomyiad Fly. 

(^hrolof/onus sp])., Kpucromia latnnlus and Tunyinevus ntdicus attack 
young hujru jilants in the same way as they do other young plants and 
there is nothing special to say about them as regards bajra. 

Th(‘. Anthomyiad Fly attacking cutnhu seedlijigs has been noticed 
in Madra s and se])a.rated by Mr. Ballard as a species distinct from the 
eholam stem-fly. Its larva m vumbu bores both in young and old plants, 
in the stem and (characteristically) in the ear-head, in which it bores in 
corkscrew fashion. 8o far, this fly s(‘ems to be known only from Madias, 
but is jirobably widely distributed in India. Control should be as in 
cholaai srem-ily. 

The insects found eating the leaves of bajra include : — 

Plea IhH'tles. 

Colrnia u i a s phenari aides, 

Ortharris sp. 

Est iymen e lad i n ea . 

Am sad a ^noorei. 

,, albisfriya, 

' Maras)nia trapezalis. 

Episomas lacerta. 

MyUocerus I I-pu,stalatus. 

Flea-beetles arc sometimes found in some numbers on &ajVn-leaves, 
but it is impossible at present to identify these beetles. Probably many 
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species occur as pests, on this and other crops, but we ki\ow very little 
about them. 

Colemania sjihenarioides and Orthacns sp. have already been dealt 
with under cJiolam and there is no more to add. Cumbu is a favourite 
foodplant of Colemania^ largely because it is grown to a considerable 
extent in the area of occurrence of this grasshopper. 

Estigmene lactmea [“ South Indian Insects,” p. 3G8, lig. ‘230J is 
sometimes found on ciimhn, prijicipally in Madras, but is sporadic and 
scarcely a pest as a rule. 

Amscicta moorci and A. alhisiriga have already been dealt with several 
times. Both occur as pests of cumbu in Madras. 

A. moorei also attacks bajri in North (Jujarat. Mr. 

Mumsmia tnipcitidis [“South Indian Insects,” pp. 132-133, tab. 33] Mr. 
rolls the leaves of htjca but is a minor ])est as a rule. 

Eplaomufi lucerta has been recorded from 8urat and Mylloccrus 
tl~pustulatus is generally distributed ; both may be found on futjru at 
times, but neither is of any great importance as a pest. 

The next group of pests of bajra includes those insects found boiing 
in the stem : — 

Chilo simplex. 

Sesamia in ferens. 

Chilo simplex is a common borer in the st(*m but of less inij)ortance 
than in juur or maize. 

Sesamia injerens is often common also, ])ut of rather minor import- 
ance as a rule in this crop. 

At the roots we get Termites and Anomalu grubs but both these 
have been considered under sugarcane aiid there is no more to add as 
regards bajra. 

The sucking insects found on bajra include : — 

Ca locor is a ngusta i}is. 

Mcgacwhim slraminemn . 

Aphid. 

Nezara viridula. 

Calocoris angusfatus and Megacahim strumineum have beeii d(‘alt 
with under juar. Both occur on cumbu and do considcuabh* damage, 
and other Capsids may also occur. 

An Aphid is found on bajra in much the same way as on jimr but 
we are not certain of its identity. 

Nezara viridula and other Pentatomid bugs also occur on bajra but 
are of minor importance. 


Jhaveri. 

Fletcher. 
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The flowers and heads of hajra are attacked by : — 

Anatona stillata, 

Ghiloloba acuta. 

Idgia cardoni. 

Lytta tenuicolUs. 

Cumhu Cecidomyiad. 

Heliothis obsoleta. 

Anatona stillata [“ South Indian Insects/' p. 282, fig. 122] is recorded 
from Hadagalli (Bellary District), Bangalore and Poona, and is a local 
pest of some importance, the beetles devouring the pollen and unripe 
grains. The beetles may be collected in hand-nets. 

Chiloloha acuta [l.c., p. 284, fig. 124] occurs in most parts of India 
and occurs on the heads in the same way as Anatona stillata. It has 
been recorded from Madras to the Punjab. 

Idgia cardoni (Melyrinse) has been reported on hajra flowers in the 
Punjab but docs not seem to have occurred in recent years and. is pro- 
bably not a pest as a rule. 

Lytta tenuicolUs South India, n Insects,” p. 303, fig. 148] occurs 
in South India and Bombay principally, on hajra heads, which are dam- 
aged by the adult beetles feeding on the pollen and young grain. It 
has been reported from several parts of Madras and from Sui'at. 

air. Jhaveri. At Nadiad Blister Beetles are serious at times when the hajri plants 

are in flower. 

Mr. Fletcher. Madras a Cecidomyiad fly has been foutid on cumhu at Coimbatore 

and Mettupalaiyam. The larva bores in the seeds of the plants in the 
field, the eggs being laid only at night. During the daytime the flies 
hide away among the sheathing leaves at ground-level. The damage 
done may be very considerable. This Cumhu Cecidomyiad is unlikely 
to be confined to the Coimbatore District and will probably be discovered 
to be widel}^ spread in India if search is made. 

Heliothis obsoleta has been bred at Pusa from larvie found in hajra 
heads, in which it is occasionally found boring, but it has not been 
noticed as a real pest. 

Maize {Zea mays). 

Mr. Fletcher. ^ Maize is another important food-crop, especially in Northern India, 
and has a long list of insect pests, but many of these are identical with 
those already discussed under sugarcane, paddy, jiiar and hajra so that 
w’e need only mention these briefly. 

Maize seedlings are attacked by the Anthomyiad Fly found in cholam 
seedlings. The species of fly, damage done and control methods are 
all identical. 
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Eating the leaves of maize we get : — 

Cirphis unipuncta, 

,, loreyi, 

Prodenia litura. 

LaphygiYha exigua. 

Atnsacta moorei. 

Estigmene lactinea, 

Marasmia trapezalis, 

Anoniala antiqua, 

Heterorrhina micans, 

Monolepta signata, 

Tanymecus circumdatus. 

,, indicus. 

,, kispidus. 

Myllocerus 1 1-pustulatus, 

„ bland as. 

Oxya velox. 

Hieroglyphus banian. 

Epacromia tamulus. 

Chrotogonus spp. 

CirpJiis unipuncta is common on maize, sporadically serious. We 
have already considered this species under paddy. Jn tlio case of maize 
the caterpillars arc often found in the tube formed by the leaf-siieaths 
and may be dealt with by dropping kerosinized dust or ashes into tliis 
tube. 

Cirphis loreyi has been noted on maize at Pusa and Surat and is doubt- 
less common throughout India. Control as in C. nnipuncla. 

Prodenia litura has been recorded on maize at DaltoJiganj but is 
doubtless found on maize occasionally in most districts. It is scarcely 
a pest of maize. 

Laphygma exigua is found especially on youngl caves and shoots 
and sometimes occurs in numbers. The damage done is much like 
that caused by Cirphis. 

Amsacta moorei is a pest of maize in those districts in which this 
insect does damage to crops generally - 

In Bombay Amsacta moorei is sporadically bad on maize in the Pan- Mr. Jhaveri. 
chmahal District. 

Estigmene lactinea is sometimes found on maize in small numbers Mr. Fletcher, 
but is a minor pest as a rule. 

In the Central Provinces E. lactinea is a minor pest of maize but Mr. Ratiram. 
is not bad. 
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Marasmia trayezalis [“ South Indian Insects,” pp. 432-433, tab. 
33] occurs commonly on maize, the larva rolling the leaves. It is a 
minor pest as a rule. 

Marasmia trayezalis occurs throughout the United Provinces, but 
does not do much damage. On the Experimental Farms it is hand- 
picked. 

Anomala antiqua has been reported on maize at Tatkon, in Burma, 
but 1 do not know how far this is a pest. 

In one year it was found in large numbers at Tatkon. 

Helerorrhma m leans has been reported on maize at Taliparamba, 
in Malabar, but is not a pest. 

Mnnoleyta siqnata occurs on maize, as on so many other croi)s, l)ut 
is scarcely a pest. 

Tanjfmecas circumdatus \Fauna of India, Curculioyiidcp., Vol. I, pp. 
00-01, fig. 24a] occurs throughout Burma and India, except Madras 
and Bombay, and has been found on maize at Cuttack and Lahore. 
It is scarcely a pest. 

Tanymecas indicus [l.c., pp. 90-100, fig. 32] has been noted oji maize 
at Pusa l)iit is doubtless common throughout Northern India. It may 
at times do damage by nibbling young seedlings or tender leaves, but 
we do not usually regard it as a pest. 

Tanymecas hisyidus [l.c., p. 08] has been noticed in the Pusa District 
attacking maize, and doing a little damage sporadically, but it is not 
a pest as a rule. 

Mylloccras I t-yustalatas |7.o., pp. 350-352] has been recorded on 
maiz(^ at Surat and Pusa and is doubtless to be found commonly on 
maize throughout India, but it is scarcely a pest. 

MyUoceras hJandas f/.c., pp. 333-334, fig. 101 1 is known from Burma, 
Madras aiul Bengal, and has been found on maize at Pusa, but this also 
is scarcely a pest . 

(),rya rcloj' is found in numbers on maize throughout India and docs 
some damage by eating the leaves and especially the young plants. 

1 n the Punjab, wlien the maize crop is young, it is attacked by ground- 
grasshoppers, chiefly Oxya and Kyacromia. 

When the crop is young, bagging is jnacticable. 

llirroqlyphas hanian sometimes attacks maize in some districts in 
which t his grasshopper occurs. We have already dealt with it under 
sugarcane and paddy. 

In Madras TI ieroglyphus hanian is found on maize. 

In Khandesh also maize is attacked by H. hanian. 
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Epacromia tmnulus is found in most districts, but chiefly in Southern Mr, Fletcher, 
India. Tt occurs on maize and may do damage by eating back the young 
leaves and shoots of seedlings. 

Chrototjonus spp. also attack young plants chiefly. 

All these grasshoppers may be bagged when doii\g damage to the 
young plants. In the case of older plants it is not practicable to get 
at them ])ut grown plants arc relatively little attacked. 

Boring in maize-stems we get : — 

Chilo simplex. 

Sesam ia in jerens . 

,, miiformis. 

Chilo simplex occurs in maize in the same way as it does in jifor and 
is an important pest of this croj). We have already considered it in 
some detail under juar and I do not think there is anything to add as 
regards maize, ft is of course possible that more than one si)ecies may 
bo included under the name Chilo simplex. 

Chilo simplex is sometimes bad in the Pimjab on maize. Mr. M. M. LaL 

Tt is also bad at Piisa, riddlijig the plant and attacking it in all its Mr. Ghosh, 
stages of growth. 

Sesftmia infcrens occurs commoidy in maize stems and S. uniformis Mr. Fletcher, 
lias been reared from maize at Lyallpur and Pusa. The former is dis- 
tinctly a pest, at times serious. 

As already noticed under paddy and juar, the larvcc rest for soim* 
time in the stubble and prompt destruction of this is indicated as a . 
remedial measure. 

The heads, or cobs, of maize are attacked by - 

II el ioih is ohsolcla . 

Chilo simplex. 

11 el loth is obsolela has been reared at Pusa from larvye lioring in maiz('- 
cobs, and this method of attack is probably general in India, as is the 
case in other parts of the World, such as tlie United Htates of America. 

As regards maize, however, in India II. obsolela is not much of a pest. 

Ileliofhis obsolela occasionally attacks the stem of maize, gnawing Mr. Ghosh, 
it from outside and entering inside the stem, the part attacked being 
the tender top portion. 

Chilo simplex has also been lired from maize-cobs at Pusa and ma\' Mr. Fletcher, 
occur in some numbers, but we do not seem to have any record of this 
habit outside of Pusa. 

In the Punjab also Chilo simplex has been found boring into the Mr. M. M. Lai. 
cobs. 
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Mr. Fletcher. The roots of maize are attacked by the usual insects : — 

Anonuda polita. 

Pachyiephorus im pressus . 

Myllocerus / 1-pustidntus. 

,, discolor. 

Termites. 

There is not much to say about these that we have not said already 
in the case of other crojxs. Termites are not common on maize and 
probably rar(‘ly attack growiii^^ health}" plants, and the beetle larvae, 
thou^^di common, probaldy do comparatively little damage. 

Anoomla grul)s, presumably A. polikij are found commonly around 
tlic roots. Doubtless a good many species occur. 

Pdclmephorus impresses is found in the larval state commonly at 
maize roots. [See J^hitomological Note 33, Bulletin 59.] 

Myllocerus I /-puslulalus and M. discolor have both been bred in 
juimbers at Pusa from larvae found in the soil amongst maize-roots. 
But it is doubtful liow far any of these insects are to be regarded as 
regular ])ests. 

The sucking insects found on maize include : — 

Leplocor isa varicornis. 

C(( locori s a ng nstul us. 

Megacoclum stramineum. 

Pyrilla per pm ilia, 

,, aherrans. 

Phenice masla. 

Pit mhduoya simplicia, 

Delphax psylloides (?;. 

Aphids. 

Lcplocorisa varicornis has been considered under paddy. It is 
found on maize, not uncommonly at times, but is scarcely a pest. 

Calocorls angustalus and Megacoelum straminew^ have been consider- 
ed under juar. Both occur on maize also but do not do so much damage 
as to juar. 

Pyrilla perpusilln and P. alerrayis have been considered under sugar- 
cane and there is not much to add. They may occur on maize, but 
usually in small numbers doing little damage. 

Plienice mcesta is found on maize leaves at times but is not known 
to do damage at all. 
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Pundaluoya simplicta is found on maize, as a pesfc chiefly in South 
India, but is probably widely distributed. It is rather a pest of juar 
than of maize, but the latter crop is occasionally attacked, ‘generally 
ill isolated patches. 

Lihurnia psylloides seems to bo a name rather than an inst^ct. It 
is described lundor the name of the ‘‘Maize I^ly ” in ‘‘ Indian Insect 
Pests/’ pp. 37-138, fig. 155. It is probably the same insect as Pun- 
daluoya simplicia. 

Aphids occur on maize, sometimes in large numbers and are probably 
the most important pests so far as sucking insects are concerned. Iso- 
lated plants or patches of plants are attacked as a rule and control- 
measures are not generally required. 

Aphids are sometimes bad in the (kuitral Provinces. Mr. Ratiram. 

A species of Aleyrodid has also been noticed on one occasion on the 
leaves of maize in the Central Provinces. 

Wheat (Triilmm xndyare). 

Wheat seedlings arc attacked by : — Mr. Fletcher. 

Chrotoyonus spp. 

Tanymecus indicus, 

Elaterid grubs. 

Spodoptera nuiuriiia. 

Microterines ohesi (axiandi). 

Chrotogonus spp. and other ground grasshoppers take their toll of 
wheat seedlings and may do considerable damage at times. Bagging is 
usually cfi’ective as a control. 

Tanymecus indicus \ Fauna of India, Gurculionidw, Vol. I, p. 99, 
fig. 32] is a sporadic pest of wheat seedlings, the adult beetles hiding 
under the loose clods in the fields and nibbling off the young germinating 
plants. In the Punjab this species has been noted as an occasional 
bad pest of young wheat when the ])lants are about five to six inches 
high. As regards control, split pumpkins or bael fruits are placed in the 
fields at dusk and examined before sunrise and large numbers of beetles 
arc sometimes trapped in this way. This species is recorded from 
Assam, Bengal, Bihar, the United Provinces and Punjab. 

Elaterid grubs of various species are often found in numbeus in wheat- 
fields and may perhaps do some damage but their status as pests is at 
present doubtful. Some species at all events are predaceous and feed 
on caterpillars and other insects, so that they are beneficial. In this 

v 
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connection we may recall the case of Liogrylhis himamlatug in gram- 
fields, when it feeds equally on caterpillars Jllid on the contents of gram- 
pods. 

Sfodoftem manriiia, which wo have already considered under paddy, 
is also an occasional pest of wheat seedlings, on which it has been found 
at Pusa. But it seems to be a relatively unimportant pest of wheat. 

Microlennes anandi is the small Termite usually responsible at Pusa 
for damage to wheat seedlings and it is probably this same species which 
attacks wheat seedlings in other districts also. It nests in the ground 
without any indication in the shape of a mound to show where its nest 
is, but this may at times apparently bo situated at a considerable de^h 
underground. At Pusa when excavations were being made for the Drain 
Gauges, the tunnels of this species were found at a depth of about eleven 
feet below ground-level. .Scattered small chambers seem to occur 
almost anywhere underground and those belonging to Microtermes 
may easily bo recognized by the fact that they are quite small, usually 
rather globular in shape and contain a small mass of comb whose 
exterior surface lias a characteristically roughened appearance. To 
deal directly with these termites in wheat areas seems to be rather impos- 
sible as it is not possible to locate and destroy their nests directly and 
the enormous areas to be dealt with must also be borne in mind. It 
is possible that deep-ploughing, such as is done with steam tackle at 
Pusa, may so disturb the upper strata of soil that the termites may be 
driven down at least until the plants have attained a good growth ; but 
this requires experiment and in any case is not possible in small holdings. 
In iirigated areas, a deterrent may be used in the irrigation water, but 
this again is possible only in some localities. 

It is generally the seedlings which are attacked — wo shall come 
j)resently to the case of termite attack on grown plants — and, once 
they have made a little growth, they seem to be fairly immune. 

In tho Punjab termites are very bad on wheat seedlings. 

In the Central Provinces wheat seedlings are also seriously attacked 
by termites. 

My experience in the North- West Frontier Province is that wheat 
when sown by drills suffers more than when sown broad-cast. 1 have 
further f?bserved that the trouble from termites is much greater in light 
soils ti\an in heavy soils. 

I can corroborate Mr. Robertson-Brown’s latter statement. In 
Northern Gujarat wheat in black soil areas is not much attacked by 
termites. 
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The next group of insects includes those feeding on the leaves of Mr. Fletcher, 
the wheat plant. Some of these, of course, may feed on seedlings also 
.and some pests of seedlings may eat leaves of well-grown plants. 

Flea-beetles. 

Monolefta signata. 

Mijllocerus discolor. 

„ hlandus. 

Cirphis unipuncta. 

% lortgi. 

,, jragilis. 

DasycMra secur is. 

Epacromki tamuhis. 

Flea-beetles sometimes occur in numbers, chiefly on young leaves, 
and may do some damage at times, but they are minor pests as a rule. 

Tlie identification of Indian Halticinae is an unvvorked field at present. 

Monolepla signata has been found on wheat at Coimbatore and 
doubtless occurs in most districts, but it is not a regular pest of wheat, so 
far as we know. 

Myltoceras discolor [Fauna of India^ Curcidionidw, Vol. I, pp. 318-350, 
fig. 106J has been found on wheat leaves at Pusa and (k)imbatoro and 
occurs throughout India. The larva probably feeds at the roots of 
wheat also. This species is scarcely a pest as a rule. 

Myllocerus hlandm [/.c., pp. 333-334, fig. 101 J has also been found on 
wlieat at Pusa, but is not a pest. 

Cirphis unipuncta. is represented in the Ihisa Collection hy specimens 
reared on wheat at Peshawar and Pusa. It is often abundant in the 
larval stage in cracks and under clods in wheat-fields and must do a con- 
siderable amount of damage in the aggregate, but it is not usually regarded 
as a serious pest of wheat. 

Cirphis loreyi is found with C. unipuncta in wheat-fields and is often 
common, although it is not usually regarded as a pest. It is probable 
that botli these s|)ecics of Cirphis escape notice because tlie larvai feed 
by night and hide away in the daytime. 

Cirphis jragilis is recorded by Ilampson \C(d. Lep, Phal. V. 516, 
t. 93, fig. 26] to do “ much damage to wheat in Chiiidwara Jlistrict, 

Central Provinces,'’ but it is not known to liave occurred as a pest of 
late years. It is perliaps a sporadic local pest.. 

Dasychira securis occasionally occurs on wheat but do(‘.s very little 
damage as a rule. 

In Burma Dasychira securis occurs on wheat leaves but not as a pest. Mr. Shroff. 

p 2 
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Hr. Fletcher. E'pacromia tamulus and other grasshoppers occur, often in numbers,, 

in wheat areas and must do some damage, but it is scarcely, perceptible 
as a rule. 

Boring in the stem of wheat plants we get Sesamia inferens. Sesamia 
uniformis does not seem to have been bred from wheat so far. We have 
inferens recorded from wheat at Surat, Nagpur, Seoni and Pusa, and 
it probably occurs throughout the wheat-growing areas in India, but it is 
scarcely a pest and direct control seems rather out of the question, except 
in so far as the stubble question is concerned. 

Mr. M. M. Lal.J Sesamia inferens is found in the Punjab but is not serious. 

Mr. Ghosh. At Pusa also it is not serious. 

Mr. Fletcher. Besides the usual micellaneous lot of cockchafer grubs and so on; 

the roots of wheat plants are attacked by 
Microtermes obesi (anandi). 

Aphids. 

Microtermes ohesi {anandi) has just been considered under the heading 
of seedlings. In some districts, however, notably in the Central Pro- 
vinces, wheat plants are attacked just when they are coming into ear 
and the damage done may be serious, two to three annas in the Rupee 
in normal years and four or five annas in bad years. Damage of this 
sort occurs at Hoshangabad and the subject was taken up for investiga- 
tion in 1910 by Mr. Lefroy. Ho visited the Farm and mapped out all 
the visible termites’ mounds, which occur as a rule along the field embank- 
ments, and started a series of experiments on the extermination of these 
nests by (1) digging them out, (2) oiling with low-grade kerosine oil 
ajid digging them out, and (3) simply pouring a bottle of low-grade 
kerosine oil into one of the main galleries of the nest. In 1911, when 
Mr. Lefroy went on leave, I took over this work and visited the lloshanga- 
bad Farm in September 1911 and noted results to date and continued 
the experiments with the new mounds which had showed up. The ex- 
periments carried out at that time appeared to have demonstrated 
that the simjde oiling of nests is sufficiently effective to render this worth 
wJiilo. As careful estimation of that year’s wheat crop on the Hoshanga- 
bad Farm showed that one-third of the total crop had been destroyed 
by termites it was reasonably supposed that the covSt of treatment 
(about one anna per mound treated) would be more than repaid by 
increased out-turn, and an experiment on these lines was arranged to be 
done by the Deputy Director of Agriculture, one block of wheat fields 
to be loft untreated and in another similar block of fieldvS all the mounds 
being dest/'oyed. 

In February 1912 1 visited Hoshangabad again to see the result of 
this experiment, but no ay)parent difference was perceptible. The 
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a,ttack happened to be in progress at the time of my visit, as the wheat 
was just coming into car, and the attacked plants were plainly visible, 
showing up in yellow patches against the green of the healthy 
plants. It was evident that the suppression of the mound-nests had 
made no difference in the area treated and further observation showed 
that the attacked patches had no apparent relation to the positions 
•of the mounds, so that it began to look doubtful whether termites were 
really responsible for the damage at all. This point, however, was 
soon set at rest by examination of the plants which were actually being 
attacked. On carefully digging these up, termites were actually found 
in the act of cutting the stem below ground-level, but it was at once 
evident that the termites doing the damage were not the same as the 
mound-builders. The mound-builder was an Odontotermes', 0. ohesus 
for the most part ; the termite damaging the wheat plants was a Micro- 
termes, since identified by Professor Holmgren as M. anandi, which 
I have since ascertained to be the same species as M. ohesi. 

Now, that is another case in which the importanc.e of systematic 
work is obvious. If 1 had not happened to visit Iloshaugabad at i hat 
tiine and to secure specimens of the Mlcrotermes in the act of damaging 
the wheat plants, we should probably have gone on destroying the 
mounds of the Odantolermes , which was not the culprit after all, and 
furthermore we should have been utterly at a loss to reconcile the want 
of relation between destruction of the mouml-nests and continua nee 
of the attack. Because wheat was being damaged by termites 
aTid a mound-building Odontotermefi was common in the locality, 
it was presumed that the Odontolermes was th('. cause of the 
damage ; which was not the case as it happened. Similarly, 
borers in cane and juar were all lumped together as Chilo 
simplex, and other similar cases may be adduced. We have, for example, 
seen under sugarcane that there is considerable doul)t regarding the 
identity of the common Hispine beetle found on cane at Pusa and 
represented on our coloured plate as Phidoilonta modesta. Other similar 
cases will probably crop up, as we get to know our common insects a 
little better, but 1 want to impress upon you the necessity for not 
jumping to conclusions and lumping several things together merely 
because they look a little alike or happen to be found on the sanu; food- 
plant. 

Aphids on the roots of wheat plants were found at Lfosliangabad. Mr. Ratiram. 
As a result of attack the plants dried up. 

Damage of wheat plants by root-feeding Aphids does not- seem to be Mr. Fletoher. 
general in India. At all events, we do not seem to have heard of it 
before. 
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The sucking insects on wheat include 
Nezara viridula. 

Dolycoris indicus. 

Macrosiphum granarinw . 

Nezara viridula, Dolycoris indicus and various otlier j)olyphagousv 
Pentatomid bugs are sometimes found in numbers on wheat, but are 
not known to be pests. 

Macrosiphum granarium — there is some doubt about the correct 
name — is the usual Wheat Aphid which occurs commonly all over India 
and often does damage. In some districts it is a common practice to 
grow mustard either intersown with wheat or alongside the wheat- 
fields and the mustard plants are usually affected with Aphids which 
attract Coccinellids and other predators ; later on, when the Wheat 
vVphid comes along and starts multiplying on the wheat plants, its 
natural enemies are already present in numbers and keep it in check. 
There is also a small Braconid-— which has been identified as Aphidius 
avcnce, but by whom and with what degree of accuracy I cannot say— 
which attacks these Aphids and helps to keej) them in check. Beyond 
the encouragement of natural checks in this way it is not us\ially possible 
to do much in the way of control on a field-scale in the case of the Wheat 
Aphid. 

The grain is attacked in the field and before storage by Holcomyrmerr 
scabriceps, which sometimes is the cause of (piite serious losses to the 
cultivator by the quantity of grain which it carries away. So much is 
this the case that in times of scarcity in some districts it is the practice 
to dig out these ants* nests and to utilize the stores of grain. 

At Peshawar Uolcomyrmcj' scabriceps has been noticed to tcake away 
wheat-grains from the field when these have been sown. 

Occasionally rats also are troublesome by carrying away the broad- 
casted wheat seed. 

The remedy would seem to lie in treatment of the seeds to make 
them un])alatable. Probably storage with naphthaline would make 
them distasteful to ants. But damage of this sort seems to be unusual. 
Holcomynnex is usually a. pest of stored grain and may carry off quite 
large quantities of grain from stores. 

Oats {Aveua saliva). 

The pests of oats are very similar to those of wheat, although we 
seem to have very few insects recorded as found on oats. 

On the leaves we find Cirphis nnipuncta and Cirpkis loreyi in the 
same way as on Avheat. Last year when T was at Peshawar in May there 
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was a small patch of oats on the Farm at Tarn and this was swarming 
with larv® of Cirphis, mostly unipuncla with a few loreyi. 

The Hispine which we have known as Pkidodonta modeMa has also 
been found on oats at Pusa. 

Barley (Hordeum vulyare). 

We seem to have very few insect pests of barley on record. Mr. Fletcher, 

Spodoptera mauritia was found doing damage to barley at Ootacamiind, 
presumably to the young plants. I believe that attempts were made to 
grow barley in the Nilgiris, but it had to be given up on account of insect 
attack, chiefly by cockchafer grubs. 

The roots also are attacked by Termites, chiefly when the plants 
are young. 

The next group of plants includes the various Millets aiul of these 
the first is — 


Marua or (Eleusme coracana). 

[ M a r ua — H i n d . Ragi — Mad r as . J 

The leaves of mama are eaten by a good many insects, but few are 
of any great importance as pests. 

Estigmene lactinea. 

A msacla a Ihistr iga . 

Dasgehim securis. 

Marasmia trapezalis . 

Epacromia tarn ulus. 

Orthacris sp. 

Cgrtacanthacris ran acea . 

Monolepta signata. 

Myllocerus 1 1 -puslulaf us. 

Estigmene lactinea is sporadically a serious pest of ragi in Madras. 
Prompt hand-picking, before the pest gets out of hand, is the only remedy. 
But its occurrence is generally quite sporadic. 

Amsacla albistriga, and probably A. moorei also, will cat ragi leaves 
when the caterpillars are abundant, but they are not specific pests of 
ragi. 

Dasychira .securis and Mara.swia trapezalis occur on ragi as on other 
cereals, but are scarcely pests. 

Epacromia famulus, Orthacris sp., CyrtacantJiacris ranacea, and 
doubtless other common grasshoppers also occur more or less casually 
on marua and may do minor damage at times. 
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Monolepta signata and Myllocerus ll-jpustulatus are both very 
general feeders, also found on mama, but not as pests. 

Boring insects found in ragi include : — 

Saluria inficita. 

Chilo simplex. 

Sesatnia inferens. 

Sahiria inficita is a specific pest of ragi and is described and figured 
in “ South Indian Insects,” pp. 427-428, fig. 304. The larva bores low 
down in the stem, near the roots. This insect occurs every year at 
Coimbatore about August but has not yet been noticed elsewhere, al- 
though it is probably more widely distributed. 

Chih simplex occurs in ragi and that is about all we can say. It is 
scarcely a pest of this plant. 

Sesamia inferens [“ South Indian Insects,” pp. 379-380, tab. 21] is 
a bad pest of ragi in Madras but in other parts of India it seems to be 
of minor importance. 

The heads of unarua are attacked by — 

Anatona stillata. 

Leptocorisa mricornis. 

Anatona stillata [“ South Indian Insects,” p. 282, fig. 122] is recorded 
as attacking ragi heads in the Bellary District, devouring the pollen of 
flowers and the milk of developing grains. 

Leptocorisa varicornis also sometimes sucks the ripening grains but 
is of little importance as a pest as a rule. 

Mr. OhoBb. Leptocorisa has been noted on mama ear-heads at Pusa, but only 

in small numbers. 

Mr. Batiram. It is found in the Central Provinces also. 

Mr. Fletoher. The sucking insects found on ragi include : — 

Nezara viridida. 

Ragi Root Aphis. 

Nezara viridulais sometimes found on this, as on nearly all other crops, 
but is of very minor importance as a pest. 

The Ragi Root Aphis was first described in “ South Indian Insects,” 
pp. 502-503, fig. 390, but has not yet been identified, and I do not think 
there is any more to add to the account given. It seems to occur at 
Coimbatore regularly every year and is often a serious pest. 

^KTARTA irALTQA. 

[Kauni — Hind. Tenai — Madras. ] 

Kaunif or Tenai, has few specific pests, but is attacked by a good 

^ many polyphagous insects. 



PROCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 20 L 

The leaves are eaten by — 

Colemania sphenarioides, 

Hieroglyphus nigro-repletus, 

Myllocerus dentifer. 

Colemania sphenarioides and Hieroglyphus nigro-repletus occur in 
Mysore and the Bellary and Kurnul Districts of Madras and destroy 
tenai together with other crops. We have already considered tliese 
insects under cholam. 

Myllocerus dentifer has been noted on tenai at Palur, in South Arcot, 
but is not a pest. 

The flowers of Setaria italica form a rather favourite food of various 
Cetoniad and Meloid beetles. I have on my list : — 

Anatona stillata, 

Gnaihospastoides rouxi, 

Lytta temiieollis. 

Zonabris pustulata. 

Cantharis ruficollis. 

These eat the pollen grains and the young developing grain. I do 
not think there is anything special to say about any of them. 

In the stems of tenai there occurs an Erotylid beetle, a species of 
Languria, I think, about which we had a short note recently in the 
Agricultural Journal of India. 

This Erotylid was found attacking tenai at Coimbatore. The eggs Mr. Ramaobandra 
are laid in slits made in the upper layer of the leaf. The injury 
done is similar to that done by a borer. The cars become discoloured 
and wither. 

Saluria inficita also was found boring at the base of tenai stems iji 
Bellary. 

That is an interesting record. It is the first time that Saluria inficita Mr. Fletcber. 
has been found outside of Coimbatore and in any plant other than 
ragi. 

The sucking insects found on hiuni include the usual bug pests 
amongst which we need only specify Dolycoris indicus and Leptocorisa 
varicornis, of which the latter is found sucking the young grain in the 
same way as on other cereals. But none of these bugs are of any great 
importance as pests. 

Setaria aiAucA. 

This has probably much the same insects on it as S. italica but we 
do not seem to have any definite records at all. 



202 


PllOCEEDINGS OE THE SECOND ENTOMOLOGICAL MEETING 


Mr. Ghosh. 


Mr. Fletcher. 


Mr. Ramakrishna 
Ayyar. 


Mr. Ghosh. 


Mr. Fletcher. 


PANICUM FiaiMKNTAOEUM, 

[Sama — Hind.] 

The only insects recorded on this are Myllocerus ll-fusluhtus, which 
has been found at Pusa and the cholam Anthomyiad fly which has been 
reared at Coimbatore. It is also attacked by Leptocorisa and probably 
many other common pests of cereals. 

PANFOUM MTFjIACKVM. 

[CJmia — ^Hind.J 

The cumbu Anthomyiad Fly has been reared from this plant at 
C^oimbatore. We have already discussed it under cumhuy and I have 
no more to add. 

At Pusa a Fly maggot attacks the stem of china before the ear ripens. 
The effect produced is like that of a borer, the ear drying up without 
forming any grain. The affected plants arc easily spotted in the field. 
This insect was first noticed at Pusa in September 191 (>. 

The leaves and grain of china are sometimes attacked by Cantharis 
aefaeon. We had an example of this near Pusa in July 1915, when the 
beetles were found swarming in a china field. They are fairly easily 
collected by hand when in numbers. 

PANTCI jV MFLIAIIE. 

[fja?idhli — ^Ohhota Nagpur. Pajiivaragu — M adras. j 

We do not seem to know of any specific pest of this crop. 

At Coimbatore we get a Flea-beetle which is peculiar to this millet. 
The eggs are laid on the leaves. The larva bores in the stem and, as 
a result of the attack, the cars dry up. The larva drops to the ground 
when full-fed and pupates there. 

A Stem-fly attacks gandhli also, in the same way as china is attacked, 
specimens of this were sent in from Ranchi on one occasion. 

Pas i'A 1, i ' M s ciwn ici/la tu m . 

[Kodon — Hind. Kodra — ^Gujarat. Varagu — ^Madras.] 

Yaragu is subject to attack by the cholam Anthomyiad fly, but this 
is probably not a serious pest. 

In the Central Provinces kodon is attacked by Cirphis unipuncta, 
Leptocorisa varicornis (on earheads), Meloid beetles, Nephotettix, and 



PllOCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING •2U;i 

Oxya velox. All these have been considered already and there is no 
more to add now. 

In Gujarat the larva of Amsacta moorei attacks kodra in coniinon 
with all other crops. 

Grasses. 

We will next take the insect pests of grasses generally. Those are Mr. Fletcher* 
sometimes of importance in grazing areas and in the case of gardens, 
lawns, etc. 

Ifodofermes viariun is a common termite in some parts of Madras, 
as at Coimbatore, and often does damage to grass lawns by cutting off 
the stems and carrying the cut portions below ground. It is a most inter- 
esting species of termite, both the workers and soldiers beiiig provided 
with eyes ; most termites, as you know, are entirely blind in the worker 
and soldier castes. It tunnels below the ground, throwing up little 
hillocks of loose pellets of earth at intervals, and in the evening and 
early morning the workers sally out in the open and cut olf pieces of grass 
which they carry into their galleries. The soldiers generally remain 
in the open gallery, ready to repel any intruders, but sometimes come 
out and run about over the ground, apparently urging the workers to 
hasten in their task. When suflicient grass lias Ix'cn collected, the 
workers all scuttle back into the gallery which is promptly blocked up 
with pellets of earth. When these termites are in numbers, tiiey may 
produce regular bare patches on lawns. 

Euterines ficwii, which also occurs at Coimbatore, has somewhat the 
same habits, but often feeds on dead cholam stalks or similar dead vege- 
table matter. However, it does cut living grass on occasion and so may 
do a little damage. 

Other species of Termites sometimes damage grass by caitting the 
roots but we seem to have no exact records of the species concerned. 

Euxoa spmifem occurs throughout India, J^urma and Ceylon, the 
larva feeding at the roots of grasses, es})ecially Diibh grass {Cynodmi 
dactylon). It is usually a very minor pest, but occurs sporadically in 
enormous numbers at roots of grasses. When in numbers it is usually 
attacked by birds such as hoopoes, crows, etc., and the only control that 
can be used is flooding where that is practicable. 

Sjwdopiem mauritia, which we have already discussed in connection 
with paddy seedlings, feeds normally on grasses and may do damage 
on grass farms. 

Prodenia lUura also sometimes occurs in numbers on grass. We 
have already discussed Spodopfera and Prodevia and 1 do not think 
there is any more to add here. 
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* Guinea grass (Panicum jumentorum). 

Guinea grass is grown as a fodder crop and its pests are checked 
automatically by frequent cuttings. It is grown to some extent at Pusa 
but we have not had much trouble with insect pests. 

The larvae of Porthesia xantJiorrhaa are sometimes found in small 
numbers but are scarcely pests. 

Dasyckira securis also is found in small numbers at times. 

Dasychira securis has occurred on Guinea grass at Coimbatore but 
not as a serious pest. 

Sesamia inferens also has been reared from larvae boring in the stems 
but this only occurs when the grass is allowed to grow tall. When the 
^rass is cut regularly for fodder, as is generally done, Sesmnia does not 
ilo any damage. 

Bamboos {Bamhusa aiid Dendrocalaynus spp.) 

Bamboos are mostly grown on a large scale in Forest Areas but are 
also often grown in Agricultural Farms, gardens, etc., and you may be 
called on to treat them for insect pests. 

Bamboo leaves are not attacked by any serious pests in the way of 
cater])illars. Matapa aria is a Hesperiad butterfly common in most 
parts of India, Rurma and CVylon ; the larva rolls bamboo leaves quite 
connnonly, but is scarcely a pest. Telkota aiujias is also record(Hl as 
rolling bamboo leaves, but is not a pest. Crocidophora ptyophora, a 
PyraustiTie Pyralid, has also been reared at Pusa from larva' rolling 
bamboo leaves, but it is not a pest. 

The young shoots of bamboos arc bored by larvae of Fruit-flies of 
the genus Sliclaspis. Htictaspis ceratitina has been reared at Pusa in 
September from ])urple larva? found in bamboo shoots and S. striata 
from larvjG in Dendrocalanuis shoots at Peradeniya. 

The shoots of bamboo are also attacked by the giant weevils of the 
genus Cyrtotrachelus, which arc known to occur in Bengal. C. lonyipes 
is recorded by Stebbing [Forest Coleoptera, p. 440] from the Chittagong 
Hill Tracts and we have it from Lebong, Darjiling District, reared from 
larvm boring growing shoots of bamboo. In the Darjiling District 
( \ (hir is also found attacking bamboos in the same way. 

The pests of bamboos which are most commonly noticed are the 
sucking insects, which sometimes occur in large numbers. Of these we 
may note : — 

Orecjym haynhusce, 

A Woolly Aphid. 

A Fulgorid bug. 

8cale Insects. 
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Oregma hamhusoi is described in “ South Indian Insects/' p. 505, 
fig. 392. It occurs as a rule on the underside of the loaves of Dendro- 
calamus, sometimes in very large numbers so that the plant is conspi- 
cuously smothered and blackened by a sooty fungus which grows on the 
honey-dew excreted by this Aphid. It seems to occur every voar at 
(Joimbatore about December and T have also seen it in Dangalore and it 
is probably common throughout Southern India. 

A Woolly Aphid was also common on bamboo at Coimbatore in 
December 1916, completely covering the young shoots and leaves. 

A i^^ulgorid bug has also been found at Coimbatore inside the lower 
sheathing leaves. 

Scale-insects of several sorts occur on bamboo in Ttidia but they Jiave 
been observed little and collected and identified scarcely at all. Chionas- 
pis decurvata, Antonina anceps and Asferoleainimn miliar is have been 
collected on bamboos at Poona and identified by Mr. Green. An Aslerole- 
canium is common at Pusa and doubtless throughout India. 

Dried bamboos of course are subject to attack by a number of insects, 
especially beetles, such as Caloclytus annularis, Stroniatium harhatuniy 
Myocrtlandra e'xarata. Dinoderus, etc , but we can only deal now with 
pests of the growing ])lant. The list of knowji pests is very small and 
could doubtless be extended considerably by a little search. 

Grasses lead us on to Fodder Crops and we will now take the pests 
of lucerne j senji, shaftal and hersim. 

Lucerne {Medimgo saliva). 

Lucerne is attacked by a good many insect pests, the most important 
of which are caterpillars, but the regular cutting of the plants when 
grown for fodder provides a certain amount of control in itself. If the 
crop is allowed to grow for any length of time it is often comjilctely 
destroyed by caterpillars, especially Laphygma exigtia. 

That is a difficulty in the North-West Frontier Province. Lucerne Mr. Robertson- 
or any leguminous crop cannot be grown for making hay because, before 
tlie crop has grown to the required height, the leaf-eating caterpillars 
appear and destroy it. 

The caterpillar and other pests concerned are : — Mr. Fletcher. 

Tai ph ygma exig ua . 

Prodenia litura. 

Heliofhis nbsoleta. 

Agrotis ypsilon. 

( lia / c iope hy p pa s ia . 

( 'reatonotus gangis. 

C rasped ia defamataria. 
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NacoUia indicata. 

Dichomeris ianthes. 

Lytia actceon. 

„ picta, 

Hapalochrus fasciatus. 

AulacopJiom ahdominalis ? 

Flea Beetles. 

Monolepta signata, 

Hypera medicaginis. 

,, variahilis. 

Sitones crinitus. 

Tanymecus hispidus. 

Thrips. 

Aphids. 

Laphygma exigua [“ South Indian Insects,” pp. 378-379, fig. 240] 
is the worst caterpillar pest found on lucerne, and occurs throughout 
India. The life-history is very short, only about three weeks, so that 
the numbers increase at a very rapid rate, and in bad cases of attack 
the area concerned may be swarming with the caterpillars. Control was 
dealt with in Bulletin No. 10, pp. 13-14, and the AgricAiltuml Journal 
of India, Vol. I, pp. 338-350, tab. 23, and we touched on it also under 
the heading of indigo. In the case of lucerne, or similar fodder crops, 
ordinary s raying with a stomach poison is out of the question but careful 
.'-praying could be done of the stumps left after cutting. The regular 
cutting'of the crop in itself provides a mechanical control but it is obvious 
that there wiV; be a tendency for the caterpillars to migrate from the 
cut areas to other areas with growing plants, if these arc adjacent. 
Chitting should be as close back as possible and should be regulated so 
as to prevent this migration as far as possible and the plots should 
be separated by steepsided trenches or small ditches. A number of 
caterpillars can be collected by using bag-nets but many drop down and 
this is not an absolutely effective method. The eggs are laid in batches 
on leaves but are not sufficiently conspicuous to make it practicable to 
collect them under field conditions. One thing to be noted about this 
insect is that it does not seem to have regular broods ; in the case of a 
bad attack, the insect is found in the plots in all stages at the same time 
and this of course makes control more difficult. 

Prodenia litura also sometimes occurs in some numbers on lucerne 
but is not so serious a pest as Laphygma. Control will be similar. 

Htlioiliis obsoleta, Agrotis ypsilon, Chalciope hyppasia and Creatonohis 
gangis all occur at times but are not common as pests. 





Hypera medicaginia. 


FigB. 1 to 6 Bhow fresh and older (black) eggs. 

Figs. 7 to 10, newly hatched and fullgrown grubs. 

Figs. 11 and 12, cocoon. 

Fig. 13, pupa. 

Figs. 16 and 16, beetle, female and male. 

Figs. 1, 2, 6, 8, 9, 11 and 14, are about life-size; other figures are magniiied, the 
outline and life-size figures indicating the natural sizes. 
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CfdS'pedia defamataria occurred on lucerne at Pusa in some numbei’vS 
in 1906 but has not since been noticed as a pest. 

Nacoleia indicata is also found on lucerne but not in numbers. 

Dichomeris ianthes has been reared on lucerne at Pusa and may be a 
sporadic pest. 

Cantharis actceon and other Meloid beetles sometimes occur on lucerne 
and do a little damage. They are easily collected and it should be 
remembered that many of these beetles are useful in their early stages 
when they are predaceous on grasshoppers' egg-masses. 

In North Gujarat Lytta fid a is found eating the leaves of lucerne. Mr. Jhaveri. 

Hapalochrus fa^sciatiis^ a Melyrine Malacodennid beetle, has been Mr. Fletcher* 
found on lucerne at Pusa but is not a pest. 

Auheophora abdominalis has also been noted on lucerne but there 
seems to be some doubt about the identity of the species concenied 
and A. abdo?ninalis is not a pest of lucerne so far as we know. 

I have seen a beetle, which T think was Aulacophora (thdominaUs, Mr. Ramakrishna 
feeding on lucerne leaves. Ayyar. 

Flea beetles of various species occur on lucerne, but are not usually Mr. Fletcher, 
important as pests. 

In North Gujarat lucerne leaves are eaten by Flea-beetles. Mr. Jhaveri. 

Monolepla signata occurs on lucerne, as on so many other plants Mr. Fletcher., 
but is not a pest. 

Hypeni medicaginis is a weevil which occurs fairly commonly on 
lucerne, the larvae being curious caterpillar-like animals which feed 
on the loaves also. The life-history is shown on a coloured plate 
[exhibit ed\ now in the press. The eggs are laid in clusters on leaves and 
the grub pupates in a cocoon found in a fold of a leaf or sometimes on the 
ground in suitable crannies. It is a sporadic minor pest. (V)ntrol is 
rarely necessary, as the cutting of I)rcvents excessive', increase. 

Besides lucerne, it feeds on akt(f, Lathyrifs hirmila^ and x)ea. 

Ilypera variabilis is very similar to the last sj)ecies. It has been 
reared on lucerne at Pusa and Lyallpur and also occurs in the Peshawnr 
Valley. 

Hypera variabilis is found on lucerne in the Punjab, but not to any Mr. M. M. Lai. 
great extent. 

Sitones crinitus has been found at Pusa on lucerne in some niunbers, Mr. Fletcher, 
but is not a pest. It also occurs on senji and indigo in Bihar, but we 
do not seem to have any records outside of Bihar. 

Tanymems hispidns has been found on lucerne at Pusa but is not a 
pest. 
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Thrips are sometimes found in large numbers on lucerne on the 
leaves and in the flowers, but we seem to know very little about any 
damage that they may do and nothing about the species concerned. 

In North Gujarat Thrips are found in some numbers on lucerne. 

Aphids sometimes occur on lucerne but rarely in injurious numbers. 
In March 1913, however, we had a report of Aphids on lucerne on the 
Military Grass Farm at Mhow ; they were said to swarm all over 
the plants, so that many plants died down and the attacked plants, 
being covered with sticky exudation, were refused as food by horses. 

Nematodes at the roots of lucerne were also reported from Mhow, but 
I do not know of any other report of their occurrence. 

Spheno'ptera arachidis was noted on a small plot of lucerne on the 
Experimental Farm at Bellary. 

Sphnopfera is not likely to do damage if the crop is cut regularly. 

Senji. 

{Meliloius parviflma.) 

Se7iji is a sort of clover. It has no regular English name that I know 
of. Its pests are practically the same as those of lucerne. On my list 
I have : — 

Laphygma exigua. 

Hyper a niedicaginis. 

,, variabilis, 

Silones crinihts. 

We have just gone over all these and I do not think there is any 
more to add, as regards senji in particular. 

At Nagpur Aphids are found on senji but are not serious as pests. 

At Nagpur also, at Telinkhedi ¥&Tm,Euxoasegettimdid serious damage 
to clover, the damaged area looking as if cattle had grazed in it. Lead 
Arsenate baits were tried but attracted very few caterpillars. The 
affected plots were then irrigated with the result that all the caterpillars 
were flooded out and picked up by birds. Three irrigations were found 
sufficient to rid the field of all the caterpillars. 

Shaft Ah. 

(Trifolium resupinatum.) 

Shaftal is grown very extensively in the Peshawar Valley and has 
much the same pests as lucerne. It is usually swarming with larvae of 
Laphygmu exigua in all stages of growth and this is undoubtedly the 
worst pest of this crop. The larvae of Colias hy&le aud Colias croceus,. 
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race fieldi, are also said to have occurred as occasioiuil minor pests 
of this crop ; but I have never myself found the caterpillars on it. 

Mr. Kobertson-Brown has already told us of the virtues of shaftal as a 
cover-crop for sugarcane and I may add that in the daytime it also 
provides shelter for innumerable numbers of mosquitos. 

BpJiishr. 

{Trifolium alexandri num ) . 

Berstm is grown extensively in the North-West Frontier Province, pietohec 
Baluchistan, Sind and other parts of India. Its pests are identical 
with those of sliajlal and call for no special comment. It seems likely 
that bersim cultivation will become extended in India and we shall then 
hear of more pests ; but the worst is likely to be Laphygnia and that can 
only be controlled by frequent and regular cuttings, as we saw under 
lucerne. 

Aphids occurred on bersim at Nagpur also. The plants were sprayed Khare 
with Crude Oil Emulsion after cutting. 

We will next, take the pests of — Mr. Fletcher. 

FRUIT-TREES 

and of these we will deal first with pests of Citrus of various species 
(oranges, limes, lemons, pomelo) and allied trees, as the pests of all 
these are very similar. 


Oranges, etc. (Citrus spp.). 

Young Citrus plants are attacked especially by Phyllomistis cilrella, 
whose larva mines in young leaves and does serious damage in the case 
of y6ung plants where there are only a few tender leaves present. The 
life-history is shown on a new coloured plate \exhihited]. The egg has 
not been noticed but is perhaps thrust into the leaf tissue. The larva 
burrows in the leaf, between the epidermal layers, feeding on the green 
substance and making a mine which develops into a blotch. Pupation 
takes place in the mine. Phyllocnisfis cilrella occurs in every locality 
in India where species of Citrus are cultivated, but we have no record 
from Burma. It also breeds on bael (Mgle marmelos) and on Jasminum. 
As regards control, w'c usually recommend spraying the affected plants 
with a mixture of Crude Oil Emulsion and Tobacco Extract, the latter 
being used because nicotine solution has a peculiarly penetrative action 
on leaf -tissue and is able to penetrate and kill the larvae and pupae inside 
the mines. Fish Oil Soap could be used instead of Cnide Oil Emulsion. 



Mr. Robertson- 
BrowD. 
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1 think thiit PhfjlJocnI.slis cifreUa is more in evidence on tlie common 
Khafl, tlie ordinary ronjih lemon. 

The l(*aves of Citrus plants are eaten by : — 

Ph yJ locn is! is rit reJJa . 

Pa pilio (letnoIfNs. 
poJyfrs. 
memtum. 

. , h c/cR us (hi ksh a . 

polymufstor. 

(UttUi(l(‘s Idi'us. 

Touird zizyphi. 

(^hrysomelid Beetles. 

PeVoUdchelds pu hrs . 

PItyllof'uisiis (dtr(4ld is chielly serious on yonn^jf ])lants bnt also attacks 
yoiin^ leaves on giovvn plants and sometimes burrows also under the 
epidermis of o;reen twij^s. 

Pdpifio il(dif()l(dis is the worst leaf-eating pest of Citrus trees and 
occurs throughout India and Burma. Besides ('itnis, it occurs on hdcl 
{Mylr d(drnd'lns), and Psordird corylijolid . Its lifcdiistory has been 
described and (inured in “South Indian Insects." pp. ll'i-il'b tab. 25, 
and mor(‘ r<‘cently in tnitomolo^ical Abnnoirs, \ Ol. \ . pj). 55-18, tab. 0, 
and is W(‘ll kniown to vou all, so I ne(‘d not i^o into that. As regaids 
control, the e<xgs and larvic may be hand-picked and in small areas 
catching tin* butterflies iti hand-nets has been found pra(‘tica])le. 

In tin* North-West Krontier Province, Papilio (h^tuolidis is tin* worst, 
pest of (^ifrds plants. Kven lar^«‘ ])lauts suffer st'riously. 

Pdpilio pdlytes occuis throuj^^lnuit thelMains of India. Burma and 
(V'.ylon. ^rin* larva feeds on various species of Citrus, of which it is 
occasionally a miiior pest, but i^enerallv (juite ne^lii^ible. It also feeds 
on Murruya kdiiiyi. 

Pdpilio uu’uniou lias not detinitelv been noted as a pest of Citrus 
but. at Myitkyina in U])per Burma, I saw liutterflies ovi])ositiin^ cm 
cultivated ponndo trees. 

Pdpiho l/(’f(dius, race duhshd, which is confined to the Hill Districts 
of Sc^uthern India, is sometimes a serious pest of ojange ti’cc's in Sontli 
(k)orj^. 

Pdpilio pohfui ni’stor is also sometimes a serious pest of oranije trees 
in South Doory. 

(Uiilddes Id ids oeeui’s in most parts of India. Buinia and Ceylon, 
the larva feeding on oranj^e. lime and pomelo. It is j^enerally found on 
the top-shoots of orange but is scarcely a pest. An Ichneiimonid jiara- 
sitc, Dioctcs vulyuris, has bc'en reared at Busa from this species. 
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In Madias Chiladrs hiins is found daniaj^ing oi-an^o shojits. MrJRamakrishna 

Ayyar. 

Tonka zlzjfphi [“South ludiaii Iiisocts/' p. (T)!), li^r. occurs Mr. Fletcher, 
throu^diout the Plains of Tiidia as a very minor pest of orauye and Imnoii, 
the larva rolling the young leaves. 

Ohrysonielid beetles were found at Myitkyiiia in Upj)er Ihirma, 
in September 1914, on orange, eating out patches from the under- 
surface of tlie leaves and doing considerable damage. Tliis lu'ollc' is a 
golden-green Cassid, not yet identified. 

Peltotmchehfs pahes is a weevil found commonly on orangi' tree's 
in the Slievaroy Hills, where it is ajiparently a minor pest. 

Poring in the stems of (Vilra.^ tree's, we have 
St row a f i n m ha rha t ton . 

Vidor idolum alcnicnc. 

A <jri lnH (fr is/ ft or. 

(inatholm eb/f r i fer/t . 

Arhetn tetraonis. 

Strowatiam harbatum [“South Inelian Inse'cts," pp. :y21-tk22, lig. 175] 
is usually a borer in deael woexl but in the Central Province's it attacks 
living orange tre>es. An account of this has recently lu'cn give'u by .Mr. 

Khare in the Jonrn/d of the Bondj/t// Xatff/al Histonf Snei/'t/j. \ Ol. XXIV, 
pp. t)10-012. Tlie lifehisteirv seems to Ix' irre'gnlar in length and may 
extenel to twe) years. 

Vhloridol/nn (ilcmene\f' Senitli Jnelian lnse‘cts.“ p. :>2S. tig. 177 | e)ceairs 
in the orange-giaiwing tracts in the South Inelian Hills, and does s(‘rie)\is 
elamage' by the larva, be)ri7)g in the' stems and large* brane-lie's. Ibii, it 
M*e*nis to l)e' ratlmr sporaelic in its e)ccnrre‘ne*e'. 

WhenT was in (\)e)rg in ()e'to}>e‘r 1915, I founel a senall orange coloin ed 
(X'rambycid ('^) gi ub be)ring into shoots of oraiige-t ree's at \5’ra jpe‘.t , 
in West (5iorg. It was in large mmibe'is aeal was eloing great damage', 
killing bae*k the yemng s}ie)e)ts. 45n* e»nly re*m<‘ely was to e*n1 ))ae'k the* 
shoe)ts and kill the* grubs. Unfeat unat e'lv the* be'e'th* e’onlel not he i('areel 
out, but it was appare*ntly nejt ('idoridol/fm . 

Ayrilns (fi’isator k re'corde*fl in ” Indian Tnsee t Ijife, ' |). ‘>51. as reare*d 
fi'e>m lenmn trees, but we ele> not know it as a pe'st. 

(inatholea rbnrifer/f was found at .Me)ulme'in boring mange tia'e'S, 
imt othe'.rwise we eio jiot know of its eloing damage*. 

Arbda telraofiis | “ »Se)uth Inelian Inse'cts," pp. j5:rir>). ta)>. 11] 

is widely elistributed in the Plains of India and has Ix'en re'cordeel be)ring 
in e)rangc at ihingalore, Poona and Nagpur. Tn tin* Ce'iitral Province*}^ 
it is said te) be a jK*st, although it is a. little doubtful whe'ther the* spea-ie*^ 
concerned is A. tch'/t/wis 0 ]‘ A. fjaad rln/ft/ila. Ih* this as it may, thp^ 

(1 2 
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Ofr. Khare. 
Mr. Fletcher. 


Mr. Gupta. 
Mr. Fletcher. 


cater])illars eat the bark under cover of a silken gallery, which generally 
leads into a tunnel excavated into the tree, usually in the angle of a 
branch. The caterpillars can sometimes be hooked out with a piece of 
wire, or their galleries may be syringed out. 

A rhda is very common in orange trees at Nagpur. The moths emerge 
in May and June. 

The flowers of Citrus are attacked by a few insects : — 

Frays citri. 

Oxycelonia albopa ndata . 

Cokisposom a semicostalmn . 

Frays citri I told you about the other day. It occurs in India, 
probably throughout the Plains, having been found in Coorg and at 
Pusa. In the South of Europe the larva does serious damage by des- 
troying the flowers of orange, and it is quite possible that it may do 
damage in India also, although it has not actually been noticed. It 
is an insect that you might look out for when Citrus trees are in flower. 

Oxyretoma albopnnctata has been found eating lemon flowers at Pusa, 
but is not a pest as far as we know. 

Colasposoma scmcostatum is reported to injure orange flowers in 
Assam. 

A beetle attacks the flowers in Assam but I do not know what it is. 

The next group of insects comprises those attacking Citrus fruits : — 

OpJi kleres f ullonica. 

Virachpla isocrales. 

Ilelioth is obsoleta . 

Anthomyiad Ely. 

Chert od acus ferr uyin eus, 

, , raudatus. 

,, divers us. 

Ophideres jutlouica is sometimes a serious pest of ])omelo and is 
especially interesting because it is one of the few eases in which damage 
IS done directly by an adidt Lojudopterous insect. The tip of the tongue 
of the moth is provided with an armament of sliarj) teeth with which 
it ])enetrates the rind of the fruits and sucks them so that they are spoilt. 
The structure of the tongue is figured in Entomological Note 64, Bulletin 
59. At Tardeo, in llombay, a loss of a quarter to a third of the pomelo 
crop has been reported as due to this moth, the attacked fruit falling 
from the trees. This moth is also well known to attack fruit in Australia 
and South Africa. Ooiitr(»l measures are suggested in the Entomological 
Note just quoted. It is hardly ])ossible to check the increase of the 
moths as the larvic fe(*d on Quisqaalis and wild creepers. 
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Virachohi isocraies is occasionally found borin" as a larva in orange 
frnits but is not a regular pest. 

ViracJiola isorrates was once reared from orange fruits at Nagpur. Mp. Khare. 

Heliothis ohsohta is probably a mere casual pest of orange, frnits but Mr. Plotoher. 
at Peshawar last year some damage was done to young green fruits 
which were gnawed by caterpillars of this species. 

An Anthomyiad Ply occurs fairly commonly in orange fruits and is 
sometimes reported as a pest, especially in the Hills. It apparently 
attacks healthy fruit, although we seem to know ver}^ little about it. 

I have seen it in oranges sent from the Nilgiris as infested with “ Fruit- 
flies.’’ 

ChmlodacMs fernigineus lerruginem and C. ferfugineuj^ dorsalis were 
both bred by me from larvai collected in pomelo (Cihus dccumana) fruits 
at Myitkyina, Upper Burma, in September I Oi l. V. fcrntgincus in its 
various forms seems to be a rather general feeder in various fruits, such 
as mango, loquat, guava, peach, etc. 

Chmlodacns diversas is the Fruitfly ligureAl as Daeas sp." in “ Indian 
Insect Life,” tab. Ofl, fig. 2. It was originally bred from oranges {(Citrus 
aut antium) but does not seem to be common. 

Chmtodacas caudalus has been bred from larva) in ])omclo fruits at 
Myitkyina, in Upper Burma, and Taung-gyi, in the Southern Shan States. 

It also breeds in gourds. 

We have lately received some Fruitflies bred at Poona from oranges, 
but they have not been identified as yet. Apparently Fruitflies are not 
common in Citrus fruits in India. 

As regards control of Fruitflies, we will consider that when we come 
to deal with peach pests. 

The sucking insects found on Cifras trees include : — 

(Ja ppera tap l ohanensi s . 

Rhynchocoris humemlis. 

Chrysomphalus {Aspidiotas) anranlii. 

,, „ aonidum (ficus). 

A sp id lot us hit an uv. 

Saissetia (Lecaninm) hemispliwricu. 

A leurocanfhns (A ley codes) spinijerus. 

Dialenrodes citri. 

Toxoplera aurantii. 

Euphalerus cAlri. 

Cappma taprohanensis [*‘ Sr)uth Indian Insects,” ]). 470, flg. 3IG] 
occurs in the Hill Districts of Southern and Northern India as a minor 
pest of orange trees. 
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RhyncJiocoris hmneralis is referred to and figured in Entomological 
Note No. 94, Bulletin 59. That was the first record of the occurrence 
of this bug as a pest of orange, but we have since had it sent in from 
Bassein (Burma) as attacking orange, citron, lime and pomelo, and from 
Jeolikote, Kumaon District, as puncturing orange fruits an inch deep 
and completely ruining the orange crop in association with Cafycea 
faprohanetisis. These bugs can be caught in hand-nets but are not easy 
to sec when on the bushes, as their colour exactly matches that of the 
leaves. 

Chrysomphalns {A.yndiofus) aurantil occurs abundantly on Citrus at 
Push, and probably in most parts of India and may be a bad pest. The 
infested plants at Pusa were fumigated with Hydrocyanic Acid with 
success, but this is not generally practicable, and spraying or scrubbing 
with resin compound and soap is generally fairly effective. 

Chrysomphdiis (Aspidiolus) aoniduw (ficus) has been recorded on 
orange leaves at Poona and as a serious pest of orange near Khed in the 
Poona District, the fruits in this latter case being covered with the 
scales. It occurs as a rule on palms and appears to be rather a sporadic 
pest on species of Citrus. It has been recorded from Calcutta also and 
is probably widely distributed in India, but the Indian Coccidse are as 
yet practically unknown. 

Aspidiolus lalanifv has been found on fruits of Citrus medico at Poona, 
or peach at Coonoor and Plia.uix sp. at (Calcutta. It does not seem to 
be a commoji i)ost of Citrus in India. 

Saissetio (Lecanium) Iichnsplurrica has been recorded as a rather 
serious pest of j)omolo in the Konkan. It has a wide range of food- 
plants, but is usmally a minor pest of Citrus. 

Aleuroamthus (Aleyrodes) spinijerus is a black spiny Alcyrodid 
sometimes serious on (Citrus. 

Mr. M. M . Lai* A black Alcyrodid is very bad on all Citrus plants in the Punjab. 

The leaves are thickly covered with this insect. As regards remedial 
measures, tlie old leaves are collected and burnt and new leaves are 
sprayed with Crude Oil Emulsion and also with resin compound. Three 
sprayings have been found to be necessary at intervals of a fortnight. 
In the case of one area this was done for three consecutive years and 
there has been no fuither trouble from this pest experienced in that 
garden. 

Mr. Robertson- In the North-West Frontier Province Scale Insects are generally 

found on smooth-leaved varieties of Citrus plants. 

Dialeitrodcs citri occurs fairly commonly on orange in most parts of 
India but we do not generally look on it as a bad pest This, however, 
is not the ease in other parts of the- World, especially Florida, where 


Mr. Fletcher. 
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D. citri has proved a very serious pest, so much so that Mr. Wo^lum, 
an Expert of the United >States Entomological Service, visited the Far 
East, including India, about six years ago especially to endeavour to 
collect parasites and predators of this Aleyrodid. You will find an 
account o'f this in one of the publications of the Ibireau of Fntomology 
and that contains all the information we have about the occurrence oC 
Dialeurodes citri in India. 

Toxoftera aurmnii is apparently the common Ciiriis Apliid in India. 
It is often abundant and destructive on the young shoots, and is best 
controlled by a fish oil soap spray. 

Euflmlerus citri is a Psyllid found commonly on orange plants in 
India. It is usually a minor pest, occasionally occurring in large num- 
bers. A contact spray, such as fish oil soaj). is usually cITective. 

There is one other sucking insect which is not on my list hut about 
which I want to say a f(‘Av words, and that is Icrrjfa pnrehnsi. It is 
not on my list, because we have not yet found it in India ; but it is a 
thing to look out for because we have just received a warning from the 
C'Cylon Government that it has been found in Gey Ion and it is therefore 
possible that it may invade India also. This Scalo-ins(‘ct is a well- 
known pest of orange and lemon trees in Australia and New Zealand 
and has also spread to South Africa. Fiji, Hawaii, Portugal, Trinidad, 
Mexico, and the United States of America. Besides (citrus, it may 
attack a long list of other plants amongst which 1 may name rose, Acacia, 
grass, Casuarina, pomegranate, apjde, peach, apricot, Hg, pepper, grape, 
castor, Polfif/oninii, potato and Aiaaranthus. I have here some ligures 
[exhibited] of this Scahi-insect, and I will have cojiies of tln^se made and 
circulated, so that you will be in a position to recognij^e this insect and 
report its occurrence immediately to Pusa, should you come across it. 

Pael (AO/le marmelos). 

The pests of hael are very similar to those of (Jifras and hence are 
rather important because hael may provide an alt<U!ia< ive. food-l)hnit 
for Citrus pests. 

On had leaves we get : — 

Clitea p icta. 

Phyl I ocnist is c itrella . 

Pap ilia detnoleus. 

Mylloccrus discolor. 

Clitea picta (Chrysomelidae) is a sjiecific pest of had, attacking the 
leaves and shoots and often doing a good deal of damage. At Pusa 
about June the leaves are riddled with patches cat<m out by tlie beetles, 
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and the young shoots are stunted by the boring of the larvae, which 
also tunnel in the petioles and mid- ribs of the leaves. Control has not 
been applied. 

Phyllocnistis citrella mines the leaves of bael and PapiHo demoleus 
also eats the leaves, both as caterpillars, and need only be noted because 
hael is an alternative food- plant to these pests of Citrus. 

Myllocerus discolor and other common weevils are found commonly 
on hael leaves but are scarcely pests. 

Chwiodacas zonatus (fersictp) has been reared at Pusa from fallen 
ha^l fruits which had broken in falling from the tree. So far, it has not 
been reared from fruit on the tree, but the fallen fruits are capable of 
providing a breeding-place for this fruit-fly which normally attacks 
peaches, mango and other fruits. 

As'pidiotus orientalis has been found on hael but is scarcely a pest. 
It is recorded from Osheckia, Cycas revoluta, Dalhergia and Tamarindus. 

CtJRRY Leap Plant (Murraya hamigi). 

Murraya is chiefly grown in Southern India and is important as an 
alternative food-plant for some Citrus pests. If grown near Citrus in 
gardens, therefore, a sharp watch should be kept on the Murraya plants. 

Pafilio folytes breeds on Murraya, and is sometimes serious as a 
post on this plai^. 

Pafilio defnoleus may perhaps feed on Murraya also but we seem 
to have no definite evidence of this in Northern India. In Madras it 
has been found at times on Murraya. 

A Phyllocnistis, perhaps P. citrella, also mines the leaves but the 
moth has not been bred as yet, so its identity is uncertain. 

The Orange Psyllid {Euphakrus citri) also occurs on Murraya, which 
may be an alternative food-plant for this insect. 

At Coimbatore, a leaf-hopper bug, at present unidentified, occurs in 
swarms on the shoots, arresting the growth of the plants. 

We will go on to the other Fruits, of which the first is the — 

Mango (Mangifera indica). 

The Mango is grown practically all over India and is indeed the most 
typically Indian of all fruits and seems to be also the most popular, 
so far as insects are concerned, judging by the large number of insects 
found feeding on it. 

Mango seedlings are attacked by : — 

Termites. 

Gryllodes nielanocephalus. 
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Termites, generally species of Odontotermes, often attack young 
mango plants. The only thing to do is to keep them away as far as 
possible by watering with a deterrent, such as Crude Oil Emulsion. 

Gryllodes melanoce'phalus is also an occasional local pest of young 
plants. 

Mango leaves are eaten by a large number of insects but there are 
few really serious pests in this group : — 

Parasa lepida. 

Natada velutina. 

Euthalia garuda. 

Cricula infenestraia, 

Lymantria heairix. 

Eufrociis lunata. 

Bomhotelia jocosatrix. 

Selepa (Ploiheia) celtis. 

Thalassodes quadraria. 

Macalla moncusalis. 

Argyroploce aprohoh. 

„ erofias. 

Acrocercops spp. 

Chelaria spathota. 

Anornala dnssimiieri. 

Amhlyrrhimis poricollis, 

Myllocerus sabuloms. 

discolor, 

,, ll~pustulatus, 

Apoderus (ranqueharicus. 

EugnaynpUis marginalis. 

Ithynchcenus mangiferw. 

Parasa lepida [*' South Indian Insects, ’ pp. 410-411, figs. 28.3, 284] 
is fairly common on mango in most districts and is occasionally a serious 
pest, especially on young plants, stripping oH the leaves. The young 
larvai are gregarious amj. may be collected by picking tln^ affected leaves 
or, in the case of gardens, the trees may be sprayed with a stomach poison. 
The curious round shell-like pupte are also found clustered in largo 
numbers on tree-trunks and may be crushed. ^ arasa lepida has a very 
wide range of food- plants, including coconut, tea, plantain, and Ficus 
spp. The larva is preyed on by the larv® of Phycita deniilinella, wliose 
small red caterpillar is found sitting on the Parasa larva when the latter 
is about half-grown and ultimately devouring the Parasa pu^Ja. 

In Madras Parasa lepida occurs chiefly on young mango plants. 


Mr. Ramakrulma 
Ayyar. 
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Mr. Ghosh. In i^engal large mango trees may be attacked. 

Mr. Fletcher. Natada velufina [‘* Indian Insect Life,” p. 500, fig. 335] is also some- 

timo.s found on mango but is not common as a rule and has not been 
noticed as a ])est. 

Euthalid (jaruda \Lc., p. 111. tab. 30 1 sometimes occurs on mango 
in fair numbers but is not a pest. 

(Jricuht Lrilenestrata South Indian Insects,” pp. 105-106, fig. 277] 
occurs on mango, cashew (Anacardimn occidenUde), Terniinalm, Careya 
arhorm and other trees. It is found throughout the damper districts 
of Soiithei’n fndia, in Noil.h- Eastern India and Burma, and is sometimes 
a s(‘i ious pest of mango, especially in Bengal. In bad cases of attack 
t.h(5 liu vjc strip the leaves and the branches are covered with the masses 
of the golden-yellow cocoons ; these <‘-ocoons may be collected in largo 
numl)oi‘s and the piipic destroyed. Tlie larval hairs are poisonous and 
th(^ caterpillars should be dealt with with some caution. Phycifa denii' 
liurllfi jiarasitizes this insect in its |)upal stage, laying its eggs on the 
C(K*oon of Criculd, the pupa being destro\(‘d by the Phycita larva. 

Mr. P. C. Sen. (■n'cHht. frijenestnttd occurs spoi*adically in tkistern Bengal and is a 

serious pest, when it does occur. 

Mr. Fletcher. Lymanlria hrafrix o(‘curs tlwoughout India and Ceylon. The larva 

has b(Hm found feeding on mango at Boona and Pusa but cannot be con- 
sidtMi'd a [)t‘.st . 

Eapmetis lunula was recorded as defoliating mango and other trees 
in Mysor(‘. in June PJ02, but otherwise we do not know this as a pest. 

Pond)nl(>lia jocosutrix 1'* South Indian Insects," pp. 382-383, lig. 215] 
occurs in Sontlieru and Western India and in Bihar and has been rean^d 
on \arious occasions from mango leaves. It is not common as a rule, 
but occasionally does some damage. 

Sclrpu (PlotJicia) cclfis occurs throughout India and Burma and 
is an occasional sporadic (sometimes serious) jiest of mango. It also 
oi curs on litchi, rose, Odinu wodier, TerminaUff adujypa, (hnvhnu urhorfa 
and various other trees. 

T/iufussodcs (juadraria occurs, usually iti small numbers, on mango, 
()n which it has been found at Poona and Pusa. In January 1909 it 
^\as found in larg(' numbers on mango at Pusa : so that this spi'cies may 
be a sporadic pest . 

Maadla nunicusalis \l.c., ])p. 129-130, jig. 306] occurs throughout 
India but has only been noted as a jie.st of mango in Madras. The larva 
wol.)s up the shoots and leaves and destroys the young leaves. The 
webs are (‘onspicuous and easily collected and destroyed with the enclosed 
caterpillars. 



1*1U)CKED1NGS OV THE SECOM) ENTOMOLOCaCAT. MEKTINC, 


211 ) 


ArgyrofJoce aprohola is widely distributed tliroiiglioiit the J^Iaiiis and 
is a very minor pest of mango, on which it has becni reared at Poona, 

Basscin Pott and Pusa, the larva rolling the leaves. It has also been 
reared from flowers of rose and on leaves of Cassia tora, litchi and Poh/al- 
tliia longijolia. 

Argyro'ploce crotias seems to be widely distributed in India and ('e\ l()n. 

The larva lias been found at Pusa rolling tender mango leaves aiul feeding 
on them and it was also reared in Bombay from a larva boring mangcj 
shoots. Also ri'ared at Pusa from a larva rolling Loranlhas leaves 
(probably on mango) and from a larva webbing Cynoglossinn leaves. 

Various species of Acrocercops mine mango leaves and some of these 
are mentioned in Entomological Note 81, Bulletin 59. None are serious 
pests. 

Chelaria spalhola [Entomological Note 82, Bulhdin 59 1 also occurs 
on mango but is not a pest. 

Atioauda dussamicri is recoich'd on mango in 'rravancoie but I do not 
know how far it is a pest, if at all. 

And)hjrrhinus poricolHs. an Kremnine we(‘vil, has Ixam found at 
Pusa eating tendei' mango leaves, as also hnives of Ixfd {Aujlr aiarntrlns), 

Alhiizia lehhek and Dalhcnjia t^issoo. \\V also have it. from Cut tack (on 
Ziizi/phas), from PitJiapuram, in the (lodavari District, (on Trnniiadia 
leav(‘s). and from Ifagari (on. ((gat hi), but it does not seem to be a ])(\st. 

MjflJoccr^is s(d))d()sus. M. discolor and M. / /-pasftdafas ha\(‘ been 
found eating tender mango leaves at Pusa. and an* jirobaldv widely 
distributi'd as very minor p(‘sts. 

Apodcrus Irangacfxtricas South Indian lns(*cts, ' pp. ^>25-,25t), 
fig. 1 95 1 occurs sjioradically on mango in Soutlu'in India but is nol a 
pest. Tin* leaf attacked is cut and rolled up by the larva, which fe(als 
oil it . 

Kagxaixptas margitadis \l.r.. pj). .‘)29-5‘>l, tigs. I8(), I87| oc(urs 
throughout India and Burma. The Pusa collection contains (*.\'ainj)les 
from Dehra Dun, Ihisa, Nagj)ur, Poona, ami Maymyo. and in IVladras 
it has been noted in Codavaii and Malabai'. 'Idu* life-history is de- 
scribed in South [ndian Insects ' and has also bc(‘n worked out at 
Pusa. Young leaves arc usually attacked and considerable damages 
may lie dom* at times. Control is ditlicult. owing to the small siz<‘ of 
the insect. The collection and d(*stiuction of freshly-cut l(‘aves con- 
taining eggs and young grubs should b(» dom*. as far as j)ossible and 
att(‘mpts might also be made to catch the adult bo( ties in hand-nets. 

At Pusa the giubs liilaMiiate and some of them aestivate also in Mr. Qhosh. 
the ground. The life-cycle sc'cms to be very irregidar' but th(‘i'e are 
probably about thi ee genet at ions during the Bains in Noi th Bihar. 
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Some beetles appear in March but, the climatic conditions being then 
unfavourable, the grubs from the eggs laid at that time failed to develop 
under conditions in the Insectary. (Jontrol is simply a rpiestion of care 
in the regular collection of cut leaves, and their destruction by 
fire. 

Rhynchamm manyijerai is the minute weevil referred to as the 
“ Mango leaf-boring weevil ” in *' South Indian Insects,” p. 334, fig. 102 : 
it has since been described by l)r. Marshall {BuUctin Enf(>)n.olo(jir<(/ 
Rrsmreh, V, 378-379, March 1915] as Rhynchaenus (Orchcfilcs) nia.nji- 
ferae, besides the localities already given, it has since been found at 
Coimbatore and Pusa and is probably widely distributed in India, 
though overlooked. The lifehistory has aheady been described in my 
book, and the chief damage done is by the mining of the grubs in the 
t(‘.nder leav(‘.s. In some cases considerable damage is done and this 
insect becomes a serious pest. It would be useful to try the effect of 
a nicotine spray to kill tlu‘. grubs in their mines. 

Rhynchaenus m-anyiferai was foiirul at Pusa for tin' first time, and 
reared in the. Insectary, in 191 (>. It is not- common in Bihar. 

Ih'fore we leave the subject of mango leaf pests, there is one other 
iris(‘c4 that might be mentiomul, and that is (EcophyJla snuiraydioa 
[“South India!!. Insects,’’ p. 279, figs. Ill, 115), the common red tree 
ant, whiclj fiinpiently nest s in mango trees and Ix'conies a serious nuisaiice 
to the fruit pluckers in the mango season. 

(Eeopitylht sniaraydina somi'times also spoils a numbei’ of yoimg 
leaves by tying them together; i!i such cases the growth of tin' young 
shoots is int,erfere<l with. 

Systematic destruct ion of tin* nests by burning thetn out will reduce 
their numbers considerably, but one would rather like to see the eflect 
in the way of increases of caterpillar pests afterwards. 

The shoots of mango art* attacked by sevtnal insects ; — - 

( diltnnefia fransrerf}<i. 

. luarsia mehuKyph eta. 

AJcides /rcaafus, 

. I psyJld ciiftcUafa. 

i'ldaynet'm transrema is widely distributed in linlia and we have 
exam[)les froi!j various localities south of the United Provinces. The 
larvic bore ijito the shoots and sometimes feed on the leaves and in- 
florescence. ft is usually a juiuor ])est but is reported as a bad ])est 
of young grafted mangoes at Poona, boring the shoots. Occasionally 
it occurs on lifchi also. The only jiossibic control seems to be the prompt 
removal and destructiim of attacked shoots. 
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Anarsia melanoplcda | Entomolo.aical Note 78, r)t)| hiurows 

ill young mango shoots, hut is not common as a rule and srairelv a 
pest. There is also a larva which burrows under tlie hark of mango 
twigs SO that the upjier surface of the hark becomes detaclied ami loose 
and peels off; it is not (piite certain whether this is due to Anarsid 
melanoplecta or not. 

Damage caused by loose bark in that way is common. Ghosh. 

Alcides fremitus \ Entomological Note 28, tig. 1 1 was repoit(‘(l from Fletcher., 
Dacca as doing considerable damage by boring into slioots of grafted 
mango trees. 

Alcides jrenalas at Dacca is a bad pest of regular occur?(‘nc(‘ in the q 

young shoots of small and large mango t.n^es. drafted tr(‘cs sulTe?’ 
more from the attack of this weevil. As regards the lifehistorv, almost 
all the stages are found in the shoots, which die back. The alTect('d 
shoots are readily distinguishable and picked olT, and the b(‘(‘tl(‘s. which 
are commonly found in ])airs ovipositing in the shoots, can also be 
collected. The pest is bad from March to October. 

Apsjjlla cistclldtd |“Iiidia?i Insect Life," p. 712, (igs. oil, 5 lb] Mr. Fletcher, 
is found throughout Northern India. Its larly stages arc passiul 
inside a young shoot whicli becomes distorted and transforimul into a 
curiously-sha})ed gall. It is md common as a rule, Init occasionally 
becomes a pest in gardens. 

The gall assumes tin* sliapc* ol a com* inside which the n\'mphs are Mr. Ghosh, 
found. The nymphs are covered with a sort of a white powdm and tin" 
interior of the gall is tilled Avith ])early dro|)S of li<jnid. 

The llowers of mango arc* attacked hy numeroxis insects of which Wr. Fletcher, 
tlie most im])oi'tant are the speci(‘s of Idioccriis, 0?i the llowers we 
g(‘t 

E 1 1 prod is sc inf tlh ms. 

I) ichocroc is jinud if era I is . 

Euhlemnid sil icd/d . 

Antes! ia crucidfd. 

Idioceriis atkinson i. 

,, nircosporsds. 

clffpcdtis. 

Eiiprodis scinfilldns |‘■Sout]l Indian Insects,’' p. bbb. ti'j. 2()8| 
someti]m‘s found on mango llowers and has l>(‘cii r(‘j)oit»“<l from Saida- 
pet, in .Madras, hut it is miinij>ortan1 and not a regnlai- pest. 

T)icl/ocrocis panef f jerahs |/.c., p. Ibb, tah. ‘5J | has been hrcal in some 
numbers from mango iuiloresccuce ami may be considiM’ed a minor 
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pest in this connection. We have already considered this species under 
castor, but it has a very wide range of foodplants. 

Euhlemma silicula has been reared at Pusa from mango buds and 
inflorescence and also at Nagpur from mango flowers. It has also 
been bred from castor fruit and juar heads, but is not known to be a 
regular pest and may be a rubbish-feeder. 

Antesim crucmta South Indian Insects,” p. 472, fig. 350] has 
been reported on mango flowers in the Central Provinces, but we do 
not know what damage is done. It is probably a mere casual visitor 
on mango. 

Idioceras niveosparsus is described and figured in “ South Indian 
Insects, ” pp. 495-496, fig. 384, but /. atkinsoni and /. clypealis are 
also common species and quite similar as regards habits, damage and 
control, so we may consider all three together. Some work has been 
done recently on these insects in Madras, the Punjab and Mysore, so 
perhaps the delegates from those Provinces will tell us about this. 

In Madras, Idiocerns niveosparsus is the species found most fre- 
quently as a pest, but the other two species, /. atkinsoni and /. clypealis 
are also very common. Experiments on the control of Idiocerus have 
been cai*ricd out at Salem, and the results of the first year’s work were 
published in the Agricultural Journal of India. 

Idiocerus is generally found at the time of the flowering of the mango 
trees. At other seasons also they are present, but not in large numbers. 

One year when I was at Guindy in August there were very large 
numbets of Idiocerus present on the trunks and under sides of the 
branches of mango trees. 

They attack the tender flower-shoots and leaf-shoots, the result 
being that flower-buds, which appear in the beginning of the season, 
wither away. 

(^rude Oil Emulsion was tried from the time the flower-shoots 
apj)eared. The trees were sprayed once in every ten or twelve days. 
The worst trees did Jiot rc<piire more than seven or eight sprayings. 
Some trees were cleared of Idiocerus after two or three sprayings. 

Two blocks were selected ; one was sprayed, and the other ke})t 
as a check. The yields of the two blocks were compared and the re- 
sidts were found to be pretty encouraging. 

Last year (1916) Fish-oil-llesin Soap and Crude Oil Emulsion were 
tried to compare relative cost aiid efficacy. Fish-oil-Resin Soap was 
used at a strength of one pound to ten gallons of water, and Crude Oil 
Emulsion also at the same strength. The cost of Fish-oil-Resin Soap 
came to eight annas per tree for complete operations, that of Crude 
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Oil Emulsion to twelve annas. Eisli-oil-Eesiu Soap is more effective 
and cheaper than Crude Oil Emulsion. 

The relative cost will depend largely on the freight charges. The Fletcher. 
Fish-oil Soap is made in Malabar, whereas the Crude Oil Emulsion has 
to-be got from Calcutta. Tn any case, eight annas per tree seems rather 
expensive. 

The cost is very gladly borne by the owners of the ti ees, because Mr. Ramakrishna 
the crop is very valuable. Ayyar. 

What sort of sized trees were these ? How far were they apart ? Fletcher. 

The trees arc ten to twelve feet apart, and twenty to twenty-five Ramakrishna 
feet apart in some cases. Spraying is practicable in groves wliere the Ayyar. 
trees are not very big and the crop is valuable. 

What items are included in the estimate of cost The cost will Mr. Fletcher, 
vary greatly with the labour ret|uired, as, for instance, if water has to 
be brought from any distance. 

Nothing was included on account of labour charges, as the labour Ramakrishna 
was provided by the gardeners, wlio were employed in tlicse gardens Ayyar. 
in any case and were detailed to do this work. The estimate only 
includes coat of the insecticides used. 

Will you tell us about your experiments with Idiocerns in the Punjab ? Mr. Fletcher. 

In the Punjab experiments against mango-hoppers were carried out Mr. M. M. Lai. 
at IToshiarpur. We tried three methods : (1) spraying with Fish-oil- 
Kesin Soap and (2) with Crude Oil Emulsion, and (3) smoking tiie 
hoppers out by lighting smoky fires under the affected trees. Of these 
Fish-oil- Resin Soap was found very effective ; when used at a strength 
of one pound in 15 gallons, the hoppers were killed, (yrude Oil Einiil- 
sioii was effective when used at a strength of one pound in eight or nine 
gallons of water. Smoking did not seem to have any good effect ; ojily 
the winged hoppers left the trees temporarily. 

Spraying was continued until the fruits had set. The Iniit on the 
sprayed trees set very well but in the surrounding areas the trees did 
not bear any fruit. Later on, the young fruits were attacked by these 
hoppers and many fruits droj)pcd off the trees. 

The experiments are being repeated this year. 

The Mysore Agricultural Department has suggested to take a iaige Mr. Kunhi 
screen smeared with a sticky substance and carry it about, diiving the Kannan. 
hoppers from the trees, so chat they will stick to th(‘ sciee]i. 
should be done early in the season. 

That method does not seem to bo very practicable. 1 should not Mr* Fletcher, 
care to try to carry about a large sticky screen on a windy <^lay. 
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In Bombay, Incosopol was tried against mango-hoppers. Thirty- 
six mango trees were sprayed just when they were coming into flower. 
Three sprayings were given in all, a wheeled sprayer being used for the 
purpose, and the insecticide used at a strength of one pound to ten to 
fifteen gallons of water. The sprayed trees yielded 3,000 to 4,000 
fruits and this yield was decidedly much more than that of the un- 
sprayed trees . The cost of three sprayings came to three to four annas 
per tree, including labour charges. 

Spraying is effective provided that it is started soon enough and 
carried on sufliciently. As regards the best material to use, this is pro- 
bably largely a matter of local cost. The Fish-oil-Resin Soap, obtain- 
able in Malabar, is the cheapest in Madras ; further away, the cost of 
freight will add to the price. Crude Oil Emulsion requires to be used 
fairly strong, one part in 25 to 30 of water. Mr. Ramakrishna Ayyar 
told us that he used it at a strength of 1 part in 100 of water and possibly 
that accounts for its lessened efficiency as compared with the Fish-oil- 
Resin mixture. Incosopol, used in Bombay, is a new insecticide pre- 
pared by the Indian Cotton Seed Oil Company at Navsari, near Surat. 
Jt re(piires to be tested before we can recommend it, but it is probable- 
that a vegetable oil preparation will be less harmful to foliage than a 
mineral-oil mixture such as Crude Oil Emulsion. The question of local 
cost also comes in and what may be cheaper in one district may be 
more expensive in another. Sprayings rcq\iire to be repeated because 
the sprayed trees may be reinfected and because the eggs and some 
hoppers may escape the effects of one spraying. The life-cycle of 
Idiocenis is extraordinarily short, something like eight or nine days. 

The hoppers are found throughout the year. It is only at the flower- 
ing-season of the mango that they have opportunities of multiplying 
very quickly. From the time of hatching to the adult state the bug 
takes seven to nine days. At the fleWering-season, on account of the 
abundance of tender stems and shoots, they multiply quickly and their 
number rapidly increases, and that is why such large numbers are found 
at tliat time. At other times of the year they breed, but only on tender 
leaves when these are available, and therefore their numbers cannot 
increase very much. 

We seem to know very little about any natural checks on the increase 
of liUocerus, Wc do not know of any parasites and, if there are any, 
they do not seem very effective. 

In Mysore I have found a small moth whose caterpillar parasitizes 
Idiocerus [exhibited]. 

It is quite a novelty and appears to be an Epipyropid. It is evidently 
a new species and probably belongs to a new genus. 
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We will go on to the pests of mango fruits. Wc have : — 

Crypto rli ynchus mangi feroe . 

,, gravis. 

,, poricollis. 

Chcrtoda c us ferrugine u s . 

,, zonatus. 

,, correcius. 

Nephoptcryx sp. 

Cryptorhynclius mangilerw [“ South Indian Insects,” p. 341, fig. 200] 
is common throughout Southern Ijulia and sometimes practically all 
the fruits contain larvte of this species. The larva feeds on tlie con- 
tents of the mango stone, and pupates inside the stone, the weevil horirig 
its w\av out. As a rule the w'eevil does Jiot emerge until after the fruit 
is ripe, so that the fruits are vc'ry little spoilt for eating purposes. 

C. wangifercr has a very wide distrihntion, having Ix'cn recorded 
from India, (V\vlon, Java, (Jiagos Islands, Mauritius, Reunion, 

Madagascar, Zanzibar, Natal and Hawaii. In India it seems to occur 
chiefly in the South, and w^e also have a specimen from Rangoon. It 
is, of course, very easily distributed with ripe fruit and may be carried 
all over India in this way ; we have, for example, a specimen from 
Lahore, but it was found in imported fruit and may have coine from 
a long distance. 

Cryptorhynchus gravis we know from Rangpur in J Bengal, Silchar in 
Assam, and Maymyo in Rurma and wc also have a specimen taken at 
Pusa “ on Bomhax stem.” It apparently replaces C. maugilercG in 
North-Eastern India and is said to be a bad pest in Bengal. It does 
not seem to occur in mango fruits at Pusa. 

At Maymyo in Burma, the mango trees in the (loveinment Hardens Mr. Shroff, 
are badly affected by C. gravis. The grubs are heavily |)arasitizod. 

The attacked mangoes do not ripen well ; sometimes they fall off pro- 
niaturely. 

Cryptorhyiichus poricollis is referred to in Entomological Note 28 Mr. Fletcher, 
in Bulletin 59. It seems to be confined to Bengal. 

A C rypforh yncJius , which may be C. poricollis, is a bad |)est in Dacca Mr. P. C. Sen. 
and throughout Eastern Bengal and Assam, and sometimes the wJioie 
crop is spoilt. The grub and pupa are found inside the pulp of the 
fruit ai\d not in the stone as in the case of C. wang-ijerin. This point 
may be confirmed by cutting open green fruits wdien the grubs will bo 
found in the pulp. The grubs are found from ]\Iay to August. This 
pest is not bad in young plants but the attack is very seiious in the case 
of older trees. 
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At Maymyo, in Burma, a yellow beetle was found in large numbers 
on one occasion only attacking green fruits. 

ChwfoddCMS jerrwjineus in its various forms (jerrucjineuSy dorsal is , 
incisiis, and versicolor) is probably tlie commonest Fruitfly of the mango 
in India and Burma and also breeds in guava, locpiat, peach, pomelo, 
Sokmuin, (Jaqjsicurn, jak-fruit and various other fruits. The Fruit- 
flies of this group have ju.st been revi.sed, and all the available informa- 
tion on the species occurring in India, Burma and Ceylon has been 
given by Professor Bezzi in the late.st number of the Bidlelm of Ento- 
niolo(iical Research [Vol. VII, pp. 99-121 ; October 191G], so wo need 
not go into this group very closely now, and as regards control we will 
come to that under peach. 

Chfvtodacm zonaius is the species hitherto called fersicce and maraji- 
fcrce in India. It i.s u.siially a peach pest but has been bred from mango 
fruits also. It is widely di.stributed in India. 

Chaioda^vs correctm was reared from mango fruit at Coimbatore 
and is also known from Pusa (in peach), llagari and Guindy. The 
specimens collected by me at Guindy were attracted to an opened termi- 
tarium but there were mango trees quite close and they probably came 
from them. The smell of the earth in a newly opened terniitarinni 
attracts numerous flies but I do not remember to have seen Fruitflies 
atiracted before. There has of cour.se been a good deal of literature 
on the attraction of Fruitflies by the smell of citronella, kerosine oil 
and other oils ; but it is only the males that are attracted and such 
methodJ^ are useless for control, 

Fruitflies are very bad in mango fruits in Madras. 

On one occasion at Coimbatore, whilst trying remedial measures 
again.st Balocera and other pests, roots of mango trees had to be ex- 
posed and were cut in some cases. I’he cut I’oots were found to attract 
a very large number of Fruitflies bMqnging to a sp('cies which usually 
attacks the fruits. 

A species of Nephofictnix was found boring green mango fruits at 
Bombay in Fe])ruary 1911, but we have only had it once and do not 
know any more' a])out it as a pest. 

The next- group of pests of mango includes those insects found boring 
into the stem, branches and bark of the tree. 

Arbela ielraonis. 

Batoccra rubus. 

Acanthophorus serraticornis, 

Bclionola prasirta. 

Umiamed Cerambycid beetle. 

Termites. 
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Arhela letraonis South Indian Insects,” pp. 453-454, tab. 41] 
occurs in most parts of India, but it is probable that A. quadrinolata 
is often confused with ietraonis. The life-history is described in my 
book and control was discussed under Citrus. It is not a serious pest 
of mango as a rule and fairly conspicuous and easily dealt with when 
it occurs, so that little damage sliould be done in any well-kept orchard. 

Balocera rubus [l.c., p. 324, fig. 179] occurs commonly in mango in 
Southern India ; in Northern India it seems to prefer fig trees but some- 
times does damage to mango also. 

Acantlio'phorus serraticornis [7.c., p. 320, fig. 173] is said to boro in 
mango, but we seem to have little information about it. 

Belionola 'prasina usually bores in guava, 1 think, but sometimes 
occurs in mango. It has been recorded as boring in mango trees at 
Chicacolo [see Stebbing, Indian Forest Coleoqytera, pp. 217-218]. It is 
not known as a regular pest of mango. 

An unnamed Cerambycid is recorded as a minor pest of mango at 
Thaton, in Burma. It is pcrhajis B/tytidodrra robusta. [Gahan, Fauna 
of India, Cernmbycid<f\ Vol. I, p. 117, fig. 59.] 

1'ermites, usually species of Odontofernies, sometimes attack mango 
trt'cs, usually gnawing the bark under cover of a sheet of mud. At 
Goimbatorc I found a mixture of (.■rude Oil Kmulsion and Tar, half 
and half, painted in bands around the tree, fairly eirective to keep 
termites away. 

As regards tlic boring jiests, a mixture of creosote and chloroform, 
or carbon bisulphide, or similar liipiids, can be syringed in when the 
galleries are visible. In other cases the oidy rem(‘dy is to cut them 
out and tar the cut surface. 

At Coimbatore syringing with creosote and chloroform lias Ikhmi Mr. Ramakrishna 
found successful in the case of boring insects in jnango trees. Ayyar. 

In Burma carbon bisulphide was tried witli great advantage against Mr. Slirolf. 
borers. 

In the Pnnjal), at lloshiarpur, there was iroulile from bori^rs of Mr. M. M, Lai. 
.sorts and carbon ])isulphiib‘ injection was found sncci'ssfnl. 

The next and last group of insect pests of mango incliidc'S th<^ sue]':- Mr. Fletcher 
ing insects. We have already taken Idioccrus spp., Antestta cruciala 
and ApsyVa cislelhfta and the remaining insects are mostly Scales and 
are not very important pests on the whole. 

Ahyrodes sp. 

MonopJdehus stehbiiKji oclocaudatus. 

leery a seychellaruin. 

,, minor. 

Pseudococcus (Daclylopius) sp. 

a 2 
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Pulvinaria fsidiL 

Ceroflastes floridensis. 

Vinsonia stellijera. 

Coccus mangiferw. 

Chwnas'p'is dilala’a. 

,, vitis. 

Leucas'pis indica. 

As'pidiolus destructor, 

, trl^obitiformis. 

Parlatoria pergandii. 

Aleyrodes sp. An unidentified species has been found on mango 
but is not known as a pest. 

Mo7iophMms sfehhingi var. octocaudatus occurs every year at Pusa 
from January to May and attacks all fruit trees, massing on the young 
shoots. Tt is not a special pest of mango but may sometimes be a |>est 
of this tree when it is in numbers. The eggs are laid in the ground 
about May and remain there until they hatch out about November- 
December. Digging around the trees to destroy the eggs and banding 
the trees when suiiiciently valuable, to prevent the young bugs from 
crawling uj), will reduce damage. A layer of fine sand around the tree 
makes an elfectual barrier so long as its surface remains dry and loose. 

Jeerya seychellarum. has been recorded on mango at Poona but ia 
not common and not known as a pest of mango. 

Icerya minor [Entomological Memoirs, II, 17-18] is found on mango 
leaves at Pusa commonly but is not a pest. 

Pseudococevs (Dactylopius) sp, occurs in Madras but is not seriou? 
as a pest. 

Pulvinaria psidii ['* South Indian Insects,” p. 511, fig. 399] occurs 
commonly on mango in most districts but is not a bad pest as a rule. 

Ceroplastes foridensis has been found on mango but is not known 
as a pest. 

Vmsonia slellifera is found commonly on mango, especially in Madras, 
but is not a pest. 

Coccus {Lccaniutti) mxxngijcrw has been found on mango at Pusa, but 
not as a pest. 

Chionaspis dilatata has been recorded on mango at Poona ; it is of 
common occurrence on both surfaces of the leaves. Also found on 
palms at Calcutta. 

Chionaspis intis is said to be a bad pest of mango in Madras, but 
wo know little about it. 

Leiicaspis indica has been recorded from Poona as occurring com- 
monly on mango trees. “ The scales are completely hidden under the 
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black mould so common in connection with Scale insects, but under 
this covering the scales completely encircle the tender branches. It 
may become a serious peat if not carefully watched.’' {Bombay Journal 
XXIII, 135.] This is an excellent example of our want of knowledge 
of Indian Coccidio, this species being first identified in America on 
young mango trees imported from India. 

Aspidiotua destructor [“ South Indian Insects,” p. 518, fig. 408] is 
generally bad on palms and occasionally occurs on mango but is not 
usually a bad pest on mango. 

Aspidiolus trilohitijormis is also on our list of Scales from mango 
but otherwise we know little about it. 

Parlaforia peryandii has been recorded on mango in Kajputana but 
does not ajjpear to be a pest. 

The list of Coccids on mango in India is very small, and our informa- 
tion about them still more meagre, and a little search would doubtless 
extend both very considerably. Few Ooccids, however, seem to be 
really bad pests of mango and when treatment is required a contact 
insecticide spray containing resin will usually be efioctive. 

Litche {Nephelium lilchi). 

On the leaves of litchi we get : — 

Eriophyes sp. 

Belepa celt is. 

Thalassodes quadraria . 

Argyroploce leucaspis. 

,, aprohola. 

(Ecopli ylla sm aragdina , 

Eriophyes is the mite which produces a curious malformation of the 
leaves. It was fully described by Mr. Misra in the Agricultural Jour- 
nal oj India [Vol. VII, pp. 280-293, figs.] in 1912 and tluue is no more 
to add to that. The leaves curl up and become thickly covered with a 
•brownish velvety pubescence. Kemoval of infe.sted leaves and spraying 
with Crude Oil Emulsion and Flowers of Sulphur has been found to 
provide effective control. 

Selepa (Plotheia) celtis [/' Indian Insect Life,” p. 449, fig. 308] occurs 
throughoiit India and llurma as a sporadic pest of litchi. It is also 
found on mango, rose, Terminaliaj Gmelina and variou.s other trees. 

Thalassodes quadraria is usually found in small numbers only on 
litchi and has been reared on this at Pusa and Poona. 

Argyroploce leucaspis is widely distributed in India, Burma and 
€oylon and has been reared at Pusa in some numbers from larv® roll- 
ing litchi leaves, but is scarcely a pest. 
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Argyrofloce afrobola is also widely distributed throughout the Plains 
and is a very minor pest of litchi, the larva rolling the leaves. It has 
also been reared at Coimbatore from larva boring rose-bud, at Poona, 
Pusa and_Basscin Fort on mango, and at Pusa on rose flower and leaves 
of Cassia tora and Polyallhia longifolia. 

(Ecophylla smaragdina nests in litchi trees in the same way as it 
does in mangoes and is equally a nuisance to the fruit-pluckers. 

Litchi fruits are rather free of insect pests but are occasionally 
attacked by the caterpillar of Argyroploce illepida [“ South Indian 
Insects,” pp. 449-450, fig. 327 j, which bores in the interior of the stone. 
It has a very wide range of food-plants, having been reared from Cassia 
fistula pods, Acacia arahica pods, agathi pods, wood apple (Feronia 
elephantmn), bad {/Egle marmchs) fruit, etc. The damage done is small 
and no control seems possible. 

Mr. A. Mujtaba. I remember to have reared Fruitflies from litchi fruits at Pusa, but 
I cannot say what species it was. 

Mr. Fletcher. I have never seen Fruitflies myself in litchi fruits and they must 

be scarce in this fruit. 

Boring in the stem of litchi we And Arhela ietraonis, which is not 
an uncommon pest of litchi in Bihar. The caterpillars are fairly easily 
dealt with, as we saw under mango. 

The sucking insects found on litchi include : — 

Tessarotoma qumiraria. 

Tachardia alhizziw. 

Saissetia (Lecanium) nigra, 

Pulvinaria ps idi i. 

Tessaratoma quadraria was reported on litchi in numbers at Kalim- 
pong in 1914, but we do not know it otherwise as a pest. 

Tachardia alhizziw is a lac-insect sometimes found encrusting litchi 
branches in masses. 1 do not know whether it occurs in India, where 
I have never seen it myself, but I saw some very fine examples of this 
insect when 1 was at Peradeniya in April 1914, large branches of litchi 
being thickly encrusted with this Scale. 

Saissetia {Lecanium) nigra occurs on the leaves and occasionally 
on the fruit, but it is usually quite a minor pest on litchi. 

Pulvinaria psidii also occurs at times but is not much of a pest as 
a rule. 

Probably other Beales occur also and the fact that wo do not know 
about them affords perhaps the best testimony that they are not of 
any great importance as pests. 
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Guava (Psidium guyava). 

The leaves of guava are rather free from attack hy leaf-eating pests. 

A few weevils occur, of which Myllocerus discolor, M. sahulosus and 
M. Ihfustulatus have been noticed at Pusa and M. viridanus at Palur, 
but they are of no great importance. 

Insects boring in the stem of guava trees include : — 

Arbela tefraonis. 

Bclionota frasina. 

Arbela tetraonis has already been considered under Citrus. It is a 
fairly fre([iicnt ])est of guava also, and control is similar. 

Arbela is a common pest of guava in Cbijarat. For control the Mr. Jhaveri. 
larval webbings on the trunk are removed and a wad of cotton mois- 
tened with carbon bisul])hide is thrust into the larval galhny ; this 
treatment is (piite elTcctive. An injection of kerosine oil was also tried 
in some cases but found not quite so elTective ; the kerosine oil did not 
injure the trees. 

Bclionota frasina is also found boring in guava trees. It used to Mr. Fletcher, 
be fairly common in Pusa but does not secTii to occur so frequently 
nowadays. The beetles appear at Pusa about August-8eptomber. It 
is known to occur in mango also and probably has a fairly wide range 
of foodplants. 

Guava fruits are attacked by : — 

V if ach ola isocra tes . 

Dichocrocis p unctifera Its. 

(Jhatodacus ferrugineus, 

Virac/iola isocraies and Dichocrocis punclifcralis are found, although 
rarely, boring in the fruits and are not pests of guava. 

Chcctodacus lerrugineus \u its various forms has becui bred from 
guava fruits but is not very common as a rule and scarcely a p(‘st. 

The Slicking insects found on guava are all Scales and some arc 
serious pests. 

Monophlebus stebbingi octocaudatas. 

Pulvinaria psidii. 

Coccus viridis. 

Saissef id (Lecaymun) hemisplucrica. 

Chrysomplialus (Aspidiolus) rossi. 

A spid iotus latani (P. 

Monophlebus stebbingi octocaudalus is common on guava, as on most 
trees, at Pusa and probably throughout Northern India. We discussed 
control under mango. 
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Pulvinaria 'psidii is often a bad pest of guava and is almost always 
present when any number of guava trees are grown. When it is bad 
it is best controlled by spraying with Fish-oil-Resin Soap but two or 
three applications will be required at intervals of ten or twelve days. 

Coccus virldis also occurs on guava but does not secjn to bo a bad 
pest in India. Tlow(‘ver, guava is a regular foodplant and there is 
considerable danger of introducing this Hcale into new districts with 
imported guava plants. 

Sdissciia {Lecanium) heynisphwrica is also common on guava but not 
a bad pest as a rule. 

Saissetia heniisphwrica is bad on guava in Kollegal. 

Chnjsomphalus rossi and Aspidiohis hlanicv both occur on guava 
but are not serious pcists. 

Pomegranate (Punka <jranalum). 

The loaves of pomegranate are eaten by a few insects bub these are 
not serious pests, at least as a rule. 

Achaa janata. 

Parasa lepida. 

Euproclis flam. 

,, jralerna. 

MyUocerus / Upuskilatus. 

Achaa janata and Parasa lepida both occur on pomegranate at 
times and it is worth while remembering that this plant can be an alter- 
native foodplant for these (‘aterpillars. 

Euproclis ftara has been iccorded from the Punjab and E. jraterna 
from Madras, arid both these species arc sporadically abundant. 

Myllocrrus Il-pustulatus occurs on the leaves of pomegranate as on 
nearly all other plants, ])ut is scarcely a pest. 

The fi'uits of j>omegranate are usually the parts most liable to attack 
and may be very badly damaged at times. The following pests are 
known : — 

Virach oJa Isocrates, 

^ Dvudorix epijarbas. 

Mealy-bug. 

Virachola Isocrates has been described in South Indian Insects,” 
p. 4 lb, fig. l2(Sq, and a coloured plate showing the life-history has since 
been issued. The caterpillar bores in the fruit and destroys it. It 
also feeds in guava, kuiuat, tamarind, wood-apple (Feronia) and orange 
but its main foodplant is pomegranate and it is decidedly the worst 
pest of this fruit in the Plains or at least, in most parts of the Plains. 




FtfoeMd iideMet, Fb. 


Fig. 1. An agg (magnifi^). 

Fig. 2. A£rait (Rowing two eggs on it and a hole through which the young caterpillar 

haB gone in. 

Fig. 3. A flower with two ^gs on it. 

Fig. 4. A damaged fruit with a nearly luU-growti caterpillar on it. 

Fig. 6. Full-grown oaterpHlar, dorsal view (magnified). 

Fig. 0. A damaged fruit out open showing pupa inside. 

Fig. 7. A pupa (magnified). 

Fig. 8. Butterfiy in repose. 

Fig. 9. Female butterfly with wings expanded, wings on the right those of a male 
(both piagnified) 
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for in the North-West Frontier Province I do not know of its occur- 
rence at all. Control is difficult as the caterpillar feeds inside the fruit. 

Destruction of attacked fruit is an obvious measure to take, but this 
means the destruction of practically the whole crop in many cases. 

The catching of the female butterflies in hand-nets is not at all easy, 
as the flight is swift. The covering of the flower branches with bags 
might be tried in the case of especially valuable varieties ; the eggs are 
often laid on the young flowers, so that the mere bagging of fruits would 
be too late to be efl’ective. Diligent attention will enable the eggs to 
be found and destroyed but even with this method many escape detec- 
tion and it is not a method likely to be adopted by the average culti- 
vator. 

ViraclioUi isocrales is very bad at Pusa, sometimes 75 per cent, of Mr. Ghosh, 
pomegranate fniits being affected. 

In the Punjab Vimchola is found but little damage is done to pome- Mr. M. M. Lai. 
granate fiiiits. 

As regards control, in 1909 we tried netting the small fruits at Mr. Jhaveri. 
Ganeshkhind Botanical Garden, Poona. The bagged fruits were saved. 

Tying the fruits in muslin bags is not so successful, as the eggs are Mr. Ghosh, 
laid on flowers also and even on adjacent leaves. If this trouble can 
be undertaken, looking over the flowers and fruits and rubbing off the 
eggs, once in every three days, is quite effective. 

The caterpillar is found in the fniit just below the rind and keeps Mr. Fletcher, 
a hole in the rind for disposal of frass ; it plugs this hole with its tail 
end and so can easily be pricked with a pin or thorn. This will kill 
the caterj)illar but will not save the fruit. 

Ds'inlorix e/pijarha^i is recorded by llannyngton [Bomhety Joimud 
XX, 369-370] as destnictive to pomegranate fruits in Kumaun in June 
and Jul}^ so that “in some years scarcely a pomegranate (‘scapes their 
attacks.” It is curious that D. epijarhas has never been sent in to us 
as a pest. 

A Mealy-bug is found at (^oimbatore under tlie distal projection on 
the fruits and on fruit stalks. It seems to occur in most districts but 
is scarcely a pest, doing little harm as a rule. 

The sucking insects on pomegranate include : — 

Aleyrodes sp. 

Clirysomphnlus {Aspidiotus) rossi. 

A spid joins orientalis . 

A small white Aleyrodid, very like Dialenrodes cifri but appan'ntly 
distinct, sometimes occurs abundantly on ponuigranate but its ocrair- 
rence is sporadic. When I was at Dharwar in February 1912 some 
pomegranate trees tliere were covered with this Aleyrodid, which flew 
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out in olouds when the leaves were disturbed ; but a subsec[uent visit 
failed to reveal a single example. 

This Aleyrodid also occurs at times at Coimbatore and Bangalore. 

It occurs in the Punjab also, but is not very extensively found — only 
small colonies here and there. 

Chrysorn i)h<di(s {As'indu/vs) rossi and Asfidiotys oricalalis have 
Ijoen found on pomegranate at Bilaspur but are apparently not regular 
pests. Indeed, pomegranate seems to })e rather free of real pests with 
tlie ii!i])oitant exception of Virachola isucra'es and sporadic outbreaks 
of the white Aleyrodid. 

\VooD-.'\ri»LE {Veronia elcpJi(Ui!u)ti). 

I'lie leav(\s are occasionally stripped by larvte of Para.sa /vpidd and 
Die fiuits afford alternative food for larva'i of Aryyroploce Wepida and 
ViradwUt isocrates. 

(Irapp>v I N E ( Vitis vin i fern). 

'J'he leaves of the vine are attackt'd, sometimes badly, by various 
leaf-eating insects : - 

liralf in in a coriacea . 

A dorefus lasiopygns, 

,, rrrsnfus. 

,, duvauceli. 

horticoht. 

Scrlodon ‘a fifriyirollifi. 

MyJlocrrns sp. 

Hippo! ion cclerio. 

TJicrvtrn <dvcto. 

Sylrpid Inna! is. 

PJiyVovn is! is loparclia. 

Ti 'ral( mJcs man! /< oil is . 

PraJonina cifriarea. Adorcins lasiopyipfs^ A. rcrsnlns and A. lanlnola 
all occur on vine -leaves and may do considerable damage in localilics 
where these beetles are abundant. The damage is done by the adult 
b('ellcs eating the leaves. bSee Kntomological Notes 11, 18, ‘it), il and 
ii in Bulled in oP.I 

Scclodonla striyivollis South Indian Tnsects,” p. 309, iig. i58| is 
common on vines throughout India and Burma and often does serious 
damage. The beetles may be collected in numbers olT the leaves by 
means of hand-nets or the plants may be sprayed with a stomach- 
poison. Tliere is also a local control-method described in Ayncnltural 
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Journal of India, Vol. II, p. 292. The lifc-histon^ does not seem to be 
known, but it is found commonly on wild species of Vids. 

In tlie North-West Frontier Province Scelodonia fi(ri(jicoUis destioys Mr. Robertson- 
the tender shoots of grape-vines. As regards control, (1) collecting tlie Brown, 
beetles by tapping the creepers, (2) pruning long {i.e., leaving three or 
four buds remaining instead of one or two), and (3) removing all the 
loose bark, have been found useful measures. 

The method, described in the Atfrivullural Journal of control by Mr. Jbaveri. 
plantain brooms, is gei\(‘tally practised in Nasik. 

Species of MijJloccrus are found on vine leaves, somet imes in numbers, Mr. Fletcher, 
but are scarcely pests. 

Hippo! ion celerio is a wid(‘ly'distributed species which is re(‘ord('d 
as a pest of the grape-vine in Australia. In hidia it is a ininoi* ]>(\st. 
in most districts. 

Therehri alceto has been reared at Pnsa on grape-viiu', a wild F/V/.v, 
and on Boerhaavia but is not known to be a p(‘st. 

Sylepfa hinalis occurs throughout Fndia, Purina and (Vylon and 
has been reared in Pihar from larvm rolling grap«‘-vine h'avcs into a. 
funnel and drop])ing to the ground on the least d-sturbance. Jt is a 
minor pest of the vine. 

Phifllocnistis (oparcha is so far only known from Madras wduue it 
mines the leaves of the vine much in the same way as /\ cifrella mines 
in Citrus, This is a novelty, only found last year and described (piite 
recently. 

It is found at (k.)imbatore and is common on vine there. Mr. Ramakrishna 

Ayyar. 

Terafodes monlicuVis ['Mndian Insect Life,” p. 88, tigs. 28, 29 1 was Mr. Fletcher, 
sent in to us from Pengal as attacking vine leaves, but only one speci- 
men was sent and that wais probably a mere casual visitoi* or f('c<ler. 

It is not knoAvn as a pest of grajie-vine. 

The stems and branches of vine are atta.ck('d at times by Bthndus 
(p'isafor which rings them in much the same way as it attacks Enfihritui. 

It has been reported from Palitana as doing this. Th(‘ adult l)(*eth‘s 
may be collected on the plants and the ringed portion di'stroyial by 
fire. 

The fruits are rather immune from attack but Noctuid moths have 
been reported to suck them at Lyallpur. 

The moths found were identified at Pusa as Achaa jana'a, Ophidvrv.s Mr. M. M. Lai. 
fullonica and Anna roronata. 'I'hey did serious damagt; last year at 
Lyallpur by puncturing the fruits, which afterwards rot Lai as a result. 

Ophideres InUtniica is a well-known pest of fruits and W(.i discussed Mr. Fletcher, 
it under Citrus. It is possible that the other tw'O species v/ere only 
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feeding on the fruits punctured by Ophideres ; an examination of their 
proboscides woidd settle this point. Probably a good many Noctuid 
moths have a dental armature on the proboscis ; this is the case not only 
in Ophideres^ but also in Calpe and Earias. 

ScvUiUera nobilis was recorded [India7i Mnseum Notes, V, iii 119] 
as attacking grape fruits at Siripur Farm, Hutwa. We do not know 
it otherwise as a pest. 

The sucking insects found on vine include : 

TypMocyha spp. 

(■hrysoniphahts (Aspidiolus) aonidum (ficus). 

Pulrinaria sp. 

Parlatoria pergandei cameUuv. 

Thrips. 

Mites. 

TypMocyha, probably of more than one species, is very ahimdant 
on grape vine in the Peshawar Valley. Specimens were sent to Mr. 
Distant but were not included in the latest supplement to his Fauna 
volume. With the help of a hai\d-net it is possible to collect a large 
number from the leaves but this method is hardly practicable as a con- 
trol. Spraying is difficult on account of the density of the leaves. 

In the lower parts of the Peshawar Valley the damage from vine- 
hoppers is so severe that no vines can be grown there. In the Upper 
Valley no damage is done by these hoppers. The pest is bad only where 
there is plenty of moisture. Nothing is done to check the pest. 

Chryswnpliahis aonidum (ficus) occurs at Coimbatore and is some- 
times bad on growing stems. 

A species of Pulvimiria occurs at Salem and is a serious pest of the 
shoots and stems. 

Parlatoria pergandei camelluc has been reported from Tkingalore. 

I^hrips sometimes do damage to young leaves of vice in Madras, 
tiu* attacked leaves curling up, but the damage is done chiefly to stray 
plants so that this is not a bad pest. 

Elites also occur on vine leaves but do not seem to have been noted 
as doing any great damage. 

At JIaipur termites have been found damaging the plants by attack- 
ing the roots. 

In the case of garden-cultivated plants such as vines control by 
watering with a deterrent should be easy. 

Pineapple (Ananas sativa). 

AVe do not seem to know of any insect pests of pine-apple in India. 
I remember seeing some plants infested with a woolly-scale, probably 
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a Psendococcus, but I am not certain whether this Avas iu India or not ; 
it was a long time f go and I rather think it must have been in the Sey- 
chelles. 


Plantain ; Banana {Musa sapienUim). 

Plantains of various varieties .are grown practically throughout our Mr. Fletcher, 
limits and are attacked by various pests of^which the most serious are 
the stem-borers. 

On the leaves we get : — 

Diaensia obi i qua . 

Pen colli a ricini. 

Prodeni a Ulura. 

Pa rasa lepida. 

Nodosfoaia subcoshf (a . 

Diacrisia obliqua occasionally occurs on plantain leaves in Biluir 
and Bengal, but is scarcely a pest. The young ’arvie may be collected 
whilst gregarious, and destroyed, 

Pericallia ricini is occasionally found on plantain, chiefly in Madras. 

The larva' may be collected and destroyed. 

Prodenia lilura has also been found .at times on plantain leaves but 
this is an unusual foodplant. 

In the Central Provinces Prodenia lilura occurs on plantain leaves. Mr. Ratiram. 

Parasa lepida occurs on plantain not uncommonly .and the larvfc Mr. Fletcher, 
being sluggish, seem to remain in one place and eat large holes and 
patches in the leaves. The attack is thus conspicuous and the larvic 
easily found and killed, care being taken not to handle them. I saw 
some plantains cpiite badly attacked by this species near Virajpet in 
Coorg in October 1915. 

Nodostoma subcoslala is a small Chrysomelid beetle which seems to 
have a curiously restricted distribution as a pest, as it does not seem to 
have been noticed outside of Pusa, although it is recorded by Jacoby 
[Fauna oj India, Ckrysmnelidve, p. 534] from Assam and Burma. At 
Jhisa it is common and eats patches in the leaves in quite a conspicuous 
manner. It also attacks the skin of young fruits whose app(>arance 
is spoilt for the market as they are covered with black patches. In 
the case of gardens spr.aying is practicable and also catching of the 
beetles in hand-nets. In the case of a small number of plants it is pos- 
sible to check the pest by killijig the beetles by hand when they arc found 
in the central leaf-funnel. We should like to know whether this insect 
does not occur on plantains also in Bengal, Assam and Burma. 
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Boring in the stem and roots we get three weevils 
Odoiporvs hmgicollis. 

Cosmopolites sordidus. 

Pohjtes mellerhargii. 

Odoiporvs hmgicollis is a serious pest of plantain in North-East India 
and Biirina. We have examples of the typical form from Pusa, Munshi- 
gaiij, Jorhat, and the Buxar Duars and of the form planipennis from 
Munshiganj, Buxar Duars, Halem (Assam) and Maymyo (Burma). 
The larva) bore in the stem so that the whole plant dies off and the only 
satisfactory control is the prompt destruction of affected plants which 
will be destroyed when attacked in any case. 

The life-history has been worked out in the Pusa Insectary and a 
coloured plate of this species was issued last year. The actual life-cycle 
from egg to adult is comparatively short, a couple of months or so, but 
the adult beetles are extraordinarily long-lived and some lived in the 
Insectaiy for a period of two years. 

At Pusa Odoiporns lomjicollis is found practically all the year round. 
The <n'ubs riddle the whole tree. The beetles take six to eight weeks 
for one cycle and the adults live for nearly two years. They generally 
remain under the sheathing leaves and feed there. As regards control, 
the beetles are not attracted to old stumps and are sluggish. Timely 
removal and destruction of affected trees checks its spread elfectively. 

Odoiporns longicollis was found at Dacca Farm on one occasion, when 
the attack was bad. 

Cosmopolilcs sordidus bores low down in the stem and especially in 
the root-stock. It is described and figured in “ 8outh Indian Insects/’ 
pp. 312-313, fig. 201, and I do not think we have muck to add to the 
account given there. In India it orcurs throughout Southern India 
and in Western India as far north as Poona, and is likely to be found in 
other districts, as it is very likely to be introduced in root-stocks. It 
has also been recorded from Ceylon, Burma and the Andamans. Out- 
side of India it has a wide distribution, being recorded from the 
Seychelles, Keunion, Java, Malacca, Saigon, China, Sunda Islands and 
Fiji, and has doubtless been introduced into many of these localities 
with its foodplant. In Fiji it has proved a serious pest, so much so that 
Mr. Jepson, the Entomologist in Fiji, went on special mission to Java 
in quest of the natural enemies of this weevil. An account of this is 
given in Bulletin No. 7 of the Fiji Department of Agriculture, and I need 




dioiponis longicoUis, 01. 


1 is the egg ; 

Fig. 2 the !uU grown grub (magnified ) ; 

Fig. 3 shows a grub in its natural tunnel in an affootod piece of the stem ; 
Fig. 4 shows a cocoon in its natural position inside the sheath (magnified) 
Fig. 5 shows the cocoon separately (magnified) ; 

Fig. 6 is the pupa, and 
Fig, 7 the adult weovU. 

Figures in outline show the natural sitesi 
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only say now that a Ilisterid beetle, Plcesius jatmius, was found feeding 
on the weevil larvae in Java and was successfully transported to Fiji. 

Whether we have any similar natural enemies in India we do not know. 

Control is mainly a question of selection of non-infected suckers and 
careful destniction o'* old stumps. 

Pohjfus mellerhonjii was found at Pusa ten years ago boring in plan- 
tain roots but has not been noticed since, so we may assume that it is 
not a regular pest. 

A few sucking insects are found on plantain on the leaves and young 
shoots. 

Stephanitis tyficus. 

Aphids. 

A sfi di oius destr ucloi ' . 

,, orienlalis. 

,, lafanke. 

Slephanilifi hjpicus is described and figured in “ South Indian Insects,” 
pp. 484-485, fig. 309, and the early stages have since been described and 
figured in Entomological Note 96, fig. 20, in Bulletin 59. This bug is 
found almost always on the under-surface of the leaf, which they punc- 
ture cspcc'ally on either side of the mid-rib, producing a characteristic 
spotty appearan(.c of the leaf, which looks unhealthy. It also occurs 
on turmeric and a very similar (if not identical) species is found on co- 
conut. It can be controlled by spraying with a contact insecticide. 

Aphids sometimes occur on plantains, especially on the young shoots, 
but are not bad pests as a rule. 

At Coimbatore Aphids occur on the young shoots but do not do any Mr. Ratnakrishua 
serious damage. Ayyar. 

Aspidiolns deslruvlor, A. orienlalis and A. lataniw liave al' been Mr. Fletcher, 
recorded on plantain but Scales are not serious pests of this plant. 

Peach (Frimus persica). 

The leaves of peach are not usually serioii ;ly attaclvcd by leaf-eating 
insects but arc occasionally stripped, especially in the Hill Districts. 

Amongst leaf-eating pests we know 

Popillia fece. 

,, histeroidea. 

AnonfiMa aurora. 

„ pallidospila. 

„ decor ata. 

EmperorrJiinus defoliator. 
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Mr. Shroff. 
Mr. Fletcher. 


Mr. Robertson- 
BrowD. 


Mr. Fletcher. 


Pofillia feoi and P. hisferoidea have both been found on peach at 
Maymyo, in Burma, and there is a note on the latter in Entomological 
Note 24, fig. 3, in Bulletin 59. 

Anomala aurora, A. palhdospiJa and A. decorafa have also been 
found on puich at Maymyo find the first two are referred to in Ento- 
mological Note 11 in Bulletin 59. 

Anonada beeths do some damage to peach Vaves in Burma. 

Pnrperorrhvifs dejohator is a weevil known to occur in Kulii, 
Darjiling and the Khasi TTills and occasionally defoliating whole 
o]“chaids of peaches, apricots, pears, etc. It was only described last 
year by Dr. Marshall from specimens sent from Pusa and Dehra Dun 
yUidL Put. Res. \^l, 3(35, fig.: Fauna oj India. (Uin idionidce, J, 
pp. 280-287]. 

Peach fruits are attacked by a few insects but m’cat darnao-e 
is often done. 

Ca J pe o ph i dero ides. 

Dicltocrocis pundijcralis. 

( duvlodacus jerriujineus. 

,, zonahis. 

,, I uherrulalus. 

,, cor reel us. 

,, dieplicatus. 

C(d 2 )e ophideroides pres<‘nts another interesting case of dainagc being 
done by an adult moth. This is described in Entomological Note (34, 
figs. 9, 10, in Bulletin 59 and we have little more to add. 

An incjuiry was received by me from the Deputy (V)mmission(‘r, 
Attock, regarding moths damaging peach fruits. At the time 1 was not 
aware that damage could be done in tins way by adult moths but it now 
s(’ems ])r()])able that the damage was really d(me by Noctuid Moths 
such as Cal pc ophideroides. 

Dielioeroeis jueneiijeralis has been bred from peach fruits on scveial 
occasions. The larva bores into the fruit, generally iji the groove alojig 
one side of the fruit, and feeds on the lleshy substance of the fruit. 8o 
far it has been noted as a curiosity rather than a ])( st but it might become 
serious and would be difficult to check. 

We now come to the important subject of EruitHies, of which our 
])resent knowledge has just been summarized by iVofessor 15ezzi in his 
recent timely paper on Indian Eruitflies in the BuUelin oj Entomologirfd 
Research. This contains yuactieally all our records to date of the spe- 
ci(‘s concerned and of their occurrence in various localities and planfs, 
so we will first go over this information briefly and then consider the 
general question of control of these flies. 
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Cliatodarns ’pi i'U(jwcus jerrU(jineus\\Vi^vp'M'QA froio poach at ^lyitkyina, 

Upper Uurma, aiid also occurs in guava, loipiat mango and pomelo 
and is Avidcly distributed in India, Burma and ('eylon. It does not 
seem to be an important pest of peach in India. 

CluvtoilucuH jcrmgitieHs dorsdlis lias been reare;! from peach at Tara, 

Peshawar District, and at Maymyo in Upper Burma, and is also distri- 
buted throughout India. Burnui, and Oeylon, attacking also lorpiat, 
mango, chilli, pomelo guava,, pear and Solamim rrrhaxrijo^ium. 

Ch(V((Hh(Cds is the spi'cies which has been called persivfr, and 

WiUdfijinv in India.. It is jirobably the commonest and most des- 
tructive of the. FruitHi(*s found in jicaclies a,nd is known to attac'k peaches 
at Ranchi, Jhisa, Ikudimarlii and IVshawaa*. It also occurs in Southm-n 
India a.nd has also been bred from (ig, sapot-a, ripe /;mV fruit, fruits of 
(Uu'pga (tibo/vft. mango, and at Nagpur in white gourd {IjdgetKn'ia rid- 
gdris) ; but this last record seems a htth* doubtful and is jxuhaps a case 
of mis-labelling. 

(■. zruKifiis usuahy a])pears at Pusa in the fruits which ripen towards 
tlu‘ end of May, becoming worse a lh(‘ siuison advances, so that late- 
ripening fruits may 1)(‘^ badly affeclcnl. At lV‘shawar, wlunv the ])each 
season conini(*nc(‘s about 10th Jumv there seems to lie no troubV with 
Fruitlly ma.ggots unti about, the middh' of August, but thereaftei’ pra.e,- 
tically a.ll the fiuits ar<‘ attacked. It would l)(‘ iut(*resting to have* some 
exact ('])S(‘i‘vat ous ou the oeeunimee of tin' tlies, ami tin* spec*i(‘s eon- 
cerned. in otln'i* ioea, ith's. 

At I\‘sha,war (Uut loditnis lomdiis oecairs only la-te in tin* ])eae]i .season Mr. Robertson- 
up to Oetoinn-. Brown. 

Chirlodani.s iHhrrcn'dfus is a new spec (‘S described by Profe,>,^or Mr. Fletcher. 
Bezzi ill liis r(*C(*nt [lapei*. It was bred from ])eaehes from Taung-gyi 
ami Mvitkvina,, in tin* Stnithern Shan States and in \oith Ihirma ri‘s- 
peetivelv. but is not known to oeiuir onl.side of Ihirma. 

( ^Ji<v'(tdftc(is cfin'rcf/fs has bt'en leared from pc'ae.h at Pnsa. and also at 
(V)imbatore from mango, 

('/la (oddctrs d u pliciil ns is anotliei' in‘w species described by Professor 
Bezzi from exaiujiles reared from ])each at Pachinarhi, which is its 
only known locality at present. 

It is evident tlnit vv(‘ want to know more about these Fniitflies as 
regards the species coueerm^d, tlieir dscri mi nation, life-liistories and dis- 
tribution. Practically everything in the way of a Fmitfly bred from 
peaches has in the past been lumped together as Dnens persiew,'" but 
we now know that half-a-dozen species arc concerned and it is (piite 
possible that this fact may throw a little light on the occasional s]:»oradic 
appearance of these flies in destructive numbers and also on problems 


8 
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such as the non-occurrence of Peach-flies in the Peshawar valley during 
June and July. 

We come now to the question of control measures. Speaking gene- 
rally, the fruits are attacked when about half or two-thirds grown and 
the maggots mature as the fruit ripens ; wheji full-grown they drop to 
the ground and wriggle and skip about until they find a suitable place, 
when they burrow in and pupate. Generally the puparia remain in the 
ground over the w.nter, emerging next year when the young peach 
fruit-i are ready for attack ; but it is possible that in some cases they 
may lie ov(‘r lor two or more years. 

A great deal of work has been done all over the World on the control 
of Fruitflies and the methods adopted are mainly three in number, (1) 
attraction and poisoning of adult flies, (2) employment of natural para- 
sites and (J) de,'tru(*tion of larvae in attacked fruit. As regards these 
the first is probably the best but it reipiires foresight in its application 
and for its successful use we must know when the Hies are about and 
ovipositing and catch them then before they ha\'e had an opportunity 
of doing damage ; for it is of very little use, in the ca^^e of the present 
year's crop, to start killing off the flies oin e the ('ggs are laid. Jf, how- 
ever, we know that fruits, such as peaches, are likely to he attacked and 
if we know the habits of the fly ])est in the lo(*a’ity concerned, we can 
ajiply a bait (o catch and kill tlie female flies as soon as tiiey hav(‘ emerged 
from their piqiaria and befori* they hav^‘ had time to oviposit on the 
trees. The l)ait used is generally a mixture of sugar and water with a 
little Lead Arsenate and it is sprayed onto the leaves of the trees coii- 
(‘cnu'fl so that it falls in little drojilets which may hr' sucked u]) by 
tlie IVmah' fniitHies when they visit the tree to look for fruit in which 
to oviposit. AV'* nuide some experiments at Pnsa, in the Insectary, to 
tiiul what was tlu‘ best strength to us(‘ and wlu'ther it was possible to 
employ Lead Chromate instead of the more poisomuis Lead Arsenate ; 
the results were brietfy reported in our Report for last year and 
Mr. (diosh will give you some further details now. 

Mr. Ghosh. Parallel experiments with sev^cral species of Cha'fodacus were carried 

out. batches of flies be-ng confined in muslin cages and supplied with 
s])onges di])]K*d iii (1) water, (2) jyj/r solutioti, 21 Ih. in four gallons w^ater, 
(J) Lead ArsenaL* ('riiomsen Chemical (^o.) with (jjir solution, (4) Lead 
Arsenate (1). AValdie) with <jur solution, (5) Lead Chromate witli gur 
solution, and (0) some flies were kept without any food or water. Those 
kept without any food and those fed with water only, died within two 
days. Those supplied with cfiir solution lived for periods varying from 
one to two-and-a-half motiths. Different strengths of Lead Arsenate, 
from 5 to 3 ounces in four galloiivS of qin' solution, were used in experi- 
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ments (3) and (4). Experiment (3) gave better results than (4) at equal 
strengths, the flies in (3) dying within 36 hours wliilst those in (4) lived 
for more than four days. It was found in practice that 3 ounces of Lead 
Arsenate gave as good results as 5 ounces, so that 3 ounces were used in 
all later experiments, but the Lead Chromate was used at a strength of 5 
ounces in 4 gallons of gin' solution. In the case of (5) the flies lived for 
more than a month, so that Lead Chromate is not effective as a poison. 

In 1916 a preventive course of spraying was given to peach-trees at 
Pusa in April, but a practical difficulty was found in the rapid drying 
up of the droplets of solution. 

Instead of spraying directly onto the leaves, which of course requires Mr. Fletcher, 
to bo renewed every few days and immediately after every shower of 
rain, it is possible to hang up in the trees bundles of twigs or similar 
traps, dipped in the solution and provided with a tin roof to keep off 
rain. You will find a general resume of this subject in the Canadian 
Entomologisl for 1914 and that may give you some useful hints. 

As regards knowing when the flics are about, the attraction of citro- 
nella oil is useful, but that of course attracts only the mal(\s and is of no 
use for direct control. Citronella also exercises a veiy specific attraction 
and we have already seen that half-a-dozen different species may occur 
in peaches. 

The second means of control, f he employment of natural parasites, 
lias been tried in other countries but not yet in India. I sjioke of this 
point before and need now only say once again that we are badly in 
need of information regarding these parasites and you can all help in 
this by sending us in specimens of those you rear or of afiected fruits 
for us to rear out the flies and parasites here. 

Tlic third method of control, the destruction of the larva} in the} 
attacked fruit, is an obvious remedy as regards the suc(M;eding crop, 
but it must be properly carried out to be eflective. It is not of the slight- 
est use to simply throw the affected fruit dowm on the ground or to bury 
it under a shallow depth of soil. Experiments have shown that a pro- 
portion of flies will emerge from piqiaria situated as much as five feet 
below ground. The alTected fruit must th<M*efore be buried deepiff oi- 
rotted in water where the larvte cannot escape, or, better still, collect(‘d 
and boiled. This must be done before the larvie have escaped and regular 
collection and destruction of fruit is therefore required in orchards 
and fruit-gardens. 

As regards control by destruction of attacked fruit, there was a v^ery Mr. T. V. Rama, 
bad attack of Melon Fruitfly (Bacas hrevislylas) at Coimbatore a couph‘ krishna Ayyar. 
of years ago. The early attacked fruits were picked and destroyed and 
the result of this treatment was promising. 

.s 2 
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Mr. Fletcher. 


Mr. Robertson- 
Brown. 


Mr. Fletcher. 
Mr. Khare. 

Mr. Fletcher. 


Boring insects in peach trees include 
Arhela ietraonis 

which has been noticed boring peach-trees at Pusa, but it does not seem 
to be a regular pest of peach. 

The sucking insects found on peach include : — 

Monophleh'iis stehhin'gi> octocaudata . 

Laclmus sp. 

Hyalopteriis sp. 

Monophlehus stebhingi octocawlatus occurs on peach as on so many 
other trees. We have already dealt with this under mango. At Pusa 
this scale sometimes occurs on the trees in regular masses. 

Lachnns sp. is a large brownish Aphid common on peach-trees at 
Peshawar. It occurs in masses usually on the underside of branches, 
not on the leaves. The colonies can be dealt with fairly easily. 

HynlopteniH sp. is the bright green Aphid occurring on peach leaves. 
It is common in Kumaon and at Peshawar and is controlled by spraying, 
as Mr. liobcrtson-Brown will tell us. 

♦Spraying on a large scale is done in the orchard on tlie Agricultural 
Station at Tarn, near Peshawar. Peach is a very sensitive tree and is 
easily affected by even a weak solution of any oily spray. After corn- 
parative trials, Katakilla has been found very useful against Green Aphis 
and is applied by means of Holder Sprayers. The total cost of appli- 
cation j)er acre comes to Rs. 12, the. number of trees ranging from eighty 
to one luindrod. The strength used is in accordance with the directions 
given on the packet. In my opinion it is always better to use projndetary 
insecticides ; it is no good making up a solution or emulsion on the spot. 
Katakilla has b(‘.cn found very efficacious in killing all the throe species 
of Aphids wdiich give us trouble and my opinion is that the Aphis ])roblciii 
can easily be solved by thorough spraying with Katakilla. 

Any more pests of peach ? 

In the Central Provinces, at Pachmarhi, there is a butterfly which 
pierces and sucks the sound fruits. 

Kallima inxichus has been reported to do that at Pachmarhi but the 
record seemed so doubtful that I omitted it from our list. Possibly 
the fruits are first pierced by a Noctuid moth such as Ophideres, 
We should like a further definite observation of damage done by Kallima 
and, if you can substantiate that, you can send us a short note on it for 
publication in the next Bulletin of Entomological Notes. 


Plum {Prunus cerasifera). 

AVe have few pests recorded on plum, probably because it is little 
grown in the Plains. 
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The leaves are attacked by various leaf-eating insects, mostly 
beetles : — 

Brahmina coriacea, 

Anomala lineati'pennis. 

Ado ref us vers ut us . 

,, horticola, 

Euproctis Jlava. 

The four beetles were all found at Jeolikote, devourijig plum leaves [see 
Entomological Notes 11, 20 and 22 in Bulletin 59] and Euproclis jlava 
is recorded from Lyallpur. 

The fruits seem rather free from pests, but a larva of Virachola iso- 
crates was once found feeding in a plum-fruit at Pusa. 

Sucking insects on plum include Monophlehus slehhingi octocaudata ^ 
which is common throughout Northern India and whieli we have already 
considered several times, and a Lecanium sp. reported from Kashmir. 

When I was at Abbottabad in May 1910 I saw a large plum-tree very 
badly attacked by a brown scale-insect, which was clustered in masses 
over the twigs and branches ; but it has not been identified as yet. 

Apricot (Armeniam vulgaris). 

The leaves of apricot have been found to be attacked in Kulu by 
Emperor rhinus defoliator [see under Peach] and the shoots wei e attacked 
at Jeolikote by Anomala polila. 

The fruits arc attacked by an unnamed Eurytomine Chalcidid in 
the Hazara District of the North-West Erontier Province. This is (juitc 
an interesting case because it is of course unusual to tind phytophagous 
Chalcidids at all. The eggs are laid in the young fruits which wither and 
drop off the tree when about half-grown, so that attacked fruits do not 
come to maturity at all. The grub feeds inside the stone, eating out 
the seed, and remains inside the stone on the ground throughout the 
winter, emerging next spring ; but in some cases, under Insectary con- 
ditions at Pusa, the grub may remain in a resting condition, two or per- 
haps more years. The damage done may be considerable but it is very 
local, only known at present in the Hazara DivStrict. Control should be 
attained simply by collection and destruction by fire of all stones of fallen 
fruit. 

The attack is confined to a few gardens in Hazara situated at an Mr. Robertson- 
altitude of 1,500-2,000 feet. This pest is not found in the common Hill Brown, 
varictieg of apricot but all the grafted varieties are ahected. The 
attacked fruits drop from the branches when they arc three-quarters 
grown. 
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Hr. Harihar 
Prasad. 

Hr. Fletcher. 

Hr. Robertson- 
Brown. 


Hr. Fletcher. 


Hr. Shroff. 
Hr. Fletcher. 


Hr. T. V. Rama- 
krishna Ayyar. 


At Almora (7,000 feet), near Raniket, I found a Pentatomid bug 
thrusting its proboscis into ripe apricot fruit. 

Apricots are also attacked by a Lachnus which occurs throughout 
the North-West Frontier Province and as far down as Saharanpur, and 
also in Baluchistan. ^ 

This Black Aphis is very common on the trunks of apricot trees in 
the North-West Frontier Province. It is checked by spraying with 
Katakilla. 

Almond {Amygdalus communis). 

We have a very meagre list of insect pests of almond. When I was 
at Haripur Hazara, in the North-West Frontier Province, in May 1915 
I saw some almond trees which were said to be attacked by an insect 
which was apparently the same as the Eurytomirie Chalcidid found in 
apricot ; the symptoms were the same, the fruit falling from the trees 
before it became full-grown ; I collected a quantity of the fallen fruit 
but we have not yet bred anything out of it, so whether almonds are 
attacked by a Chalcidid in this way is still an open question. 

The Green and Black Aphids (Hyalopterus and Lachnus) found on 
peach in Peshawar are also common on almond. They also are said to 
occur in Baluchistan. 

Country Almond (Terminalia catajrpa). 

The leaves are attacked by a few insects : — 

Apoderus tranquebaricus, 

Selepa celt is, 

Trabala vishnu, 

Saissetia (Lecanium) hemisplmrica, 

Apoderus tranquebaricus is described and figured in “ South Indian 
Insects,” pp. 335-336, fig. 193, and there is little to add to this account. 
It has been noticed chiefly at Saidapet and in South Arcot, twisting 
the leaves, but is scarcely a pest. 

Selepa (Plotheia) celtis has been recorded on Terminalia and may 
occur at times as a sporadic pest. 

Trabala vishnu has been. recorded on Terminalia catappa at Man- 
dalay. 

It was reared once on the leaves, but did not occur in any numbers. 

Terminalia catappa is a new record for this, I think. 

Saissetia (Lecanium) Jieniisphcerica also occurs on Terminalia and 
may be a pest at times. 

It was very bad on this tree at Kollegal. 
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Jamun (Eugenia jamholana). 

We have very few insects on our list under Jamun. A weevil, Bala- Mr. Fletcher. 
mnus c-album, has been bred at Piisa commonly from the fallen fruits, 
the grub feeding inside the seeds and eating the whole seed-content ; 
but I do not know whether it can be considered a pest. 

Dialeiirodes eugeniw has been found on Eugenia jamholana at Pusa, 

Poona, Coimbatore and Bangalore and is probably widely distributed 
in India, but I have not seen it in any numbers so as to be doing damage. 

Pear (Pyrus communifi). 

We have comparatively few insects listed under pear and doubtless Mr. Fletcher, 
u, little search in the Hill Districts woidd add considerably to the list : — 

BraJim ina car ia cea . 

Ad or et us rersutus. 

,, horiicola. 

Mimastra cya nea. 

Emperorrh in us de folia for . 

Bralimina coriacea, Adorefus versutus and A. horiicola have all been 
reported from Jeolikote [sec Entomological Notes 11, 20 and 22 in Bulle- 
tin No. 59]. 

Mimastra eyanea [see Stebbing, Forest Coleoplera, pp. 263-264] was 
sent in to us in May 19 16 as defoliating pear-trees at Solan. It seems to 
be a common species in the Hill Districts of North-West India during 
the month of May and is found on almost all kinds of fruits. 

Emperorrhinus dejoliafor was found attacking pear-trees at Chawai, 
in Kulu, the whole orchard being defoliated. It occurs also in the 
Darjiling District and the Khasi Hills and is likely to do damage to 
fruit trees all along the Himalayan tract. 

Sucking insects found on pear include : — 

Tessarotoma quadratd. 

Lachnus pyri. 

Aspidiotus sp. 

Tessarotoma qaadrata was reported once on pear at Kalimpong but 
otherwise wo do not know it as a pest. 

Lachnus pnjri is referred to in “South Indian Insects,” p. 503, fig. 

391, and is common on pear-trees in the Hill Districts of Southern India 
occurring in masses on the stems and branches in the same way as the 
Lachnus on peach. It is easily dealt with by spraying or brushing 
with any contact insecticide. 

An Aspidiotus has been noted on shoots and stems of pear at Ban- 
galore and is perhaps an imported species. 
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Apple {Pyrus malm). 

Apple leaves are attacked by numerous leaf-eating pests ; — 

Brahmina coriacea. 

Adoretus versutus, 

,, kortimla. 

EmjperorrJdnm defoliator. 

Mylloceraf: 7 1-ptistulatas. 

Dereodas polUnosas. 

Gracilariad. 

Brahmina coriacea, Adoretus versutus and A. horticola have been 
reported from Jeolikote [see Entomological Notes 11, 20 and 22 in 
Bulletin 59]. A. versutus was also noted to damage apple seedlings at 
Jeolikote in May 1915. Probably various other Butelid and Melolon- 
thid beetles occur on apple leaves in the Hills. 

Euipcrorrhinus defoliator was found eating apple leaves in Kulu in an 
orchard containii\g peach, apricot, pear and apple, but the apple trees 
were the last to be attacked. 

Mfilloecrus ll-jmsluhius was found at Bajigalore on apple leaves and 
shoots. 

Dereodus jwllinosHS [Marshall, Fauna, of India, Curculionidw, Vol. T, 
p. 121] was found on apple at Kulu, and also occurs on Zizypkvs jnjnha 
and Calolropis. An unidentified brown weevil occurred commmily on 
leaves and shoots of apple at Abbottabad in May 19 1(1 and seemed to 
be doing some damage. 

In the North-West Frontier Province a CIracilariad caterjnllar 
attacks apple leaves in May and has been noticed at Peshawar and Abbot- 
tabad, but the moth has not been bred out. The caterpillar is a miner 
in its early stages but later on ties up the leaves, fastening the edges 
together and living inside, gnawing the up])er surface of the leaf. It 
pupates in a silken cocoon attached to the leaf. A good proportion 
of leaves may be afl^ected. • 

Apple twigs have been noted to ’be gnawed at Bangalore by Calos- 
terna spinator South Indian Insects,’’ p. 325, fig. 180] but it is a minor 
pest as a rule, sporadically abundant. 

Boring in apple stems and branches we have Lophosternus hugeli 
[Stebbing, Indian Forest Coleoptera, p. 274, tab. 17] which has beeti found 
boring in the trunks and roots in Kumaon. Stebbing reports it as boring^ 
in Quercus incana in North-West India. 

Mr. Shiofl. At Taung-gyi, in the ISouthern Shan States, a yellow grub was found 

boring in apple. It is probably Aristobia approximator. 
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Ajiple fruits are apparently little subject to attack in India. Tessa- juj., Fletcher. 
Totojna quadrat a has been reported from Kalimpong and a larva of V ir a- 
chola Isocrates was once found at Bangalore boring into an apple. 

So far as we know, the apple-growing districts in India are as yet 
free from the notorious Codling Moth {Las'peyresia pomonella) about 
which one sees so much in the literature of Economic Entomology in 
Europe, America, South Africa and Australia. I have never seen any 
signs of attack in any Indian-grown apple nor have T ever been able 
to hear of any such attack. But I would remind you that Lasj>eyresia 
pomonella has been recorded to occur in Kashmir, at a place called Dras 
Ladak (7,000 feet) [Any%. Mag. Nat. Hist. (7) VI, 435 (1900)] and, if it 
is really native in Kashmir, it is curious that it has never been noticed 
or s])read in other localities. Possibly the Kashmir record was founded 
on a mistaken identification but, on the other hand, L. pomonella may 
occur in India. If any of you have an opportunity of obtaining evidence 
of its occurrence we should very much like to know about that. 

Sucking insects found on apple include the notorious “ Woolly 
Aphis,” Eriosoma (ScMzoyienra) lanigera, which has been introduced 
into India on various occasions with nursery stock and which is 
thoroughly established in the Nilgiris and at Hangalore [“ South 
Indian Insects,” pp. 500-501, fig. 389], and has proved a serious pest. 

It is also common at Simla. 

The Woolly Aphis is found on the roots and trunks of apple trees Mr. Shroff, 
at Taung-gyi in the Southern Shan States. 

It seems to have been brought into all apple-growing districts with Mr. Fletcher^ 
imported nursery stock and is an excellent exam])le of the danger of 
introducing stock without any system of inspection or fumigation. 

Control is dealt with in ” South Indian Insects ” and there is little 
to add to that. But control of this pest is decidedly dillicult when it is 
living on the roots of the trees attacked. 

vSapota ; Sap(3dilla (Achras sapota). 

The leaves of Sapot^a seem to be little attacked by insects as a rule. 

The caterpillars of Metanastria hyrtaca South Indian Insects,” pp. 

409-410, fi'g. 282] were found on the leaves at Pusa in June 1916, but this 
insect is quite a sporadic pest. 

The larva of Rhodoneura myrseusalis also webs up the leaves, but is 
not a pest ; and the leaves are also nibbled by Myllocerus ll-pushdatus. 

The fruits of Sapota are occasionally attacked by Fruitflies, of which 
CJKvtodacKs jerrugineus versicolor and C. zonatus have been reared at 
Pusa, but Sapota fruits are rarely attacked by Fruitflies. 
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Mr. T. V. Rama- 
krishna Ayyar. 
Mr. Fletcher. 


Mr. Fletcher. 


At Coimbatore a Mealy-bug occurs on the fruits. 

Monophlebus stebbingi ociocaiidata also occurs on Sapota, as on so 
many other trees, but there is nothing particular to say about it and it 
seems to be Jess of a pest on Sapota than on other trees. 

Loquat (Eriobotrya japonica). 

The leaves of loquat seem fairly free from any serious leaf-eating pests. 
Mylloceriis discolor has been noticed nibbling the leaves at Pusa and a 
Megachile also cuts the leaves. At Maymyo, in Upper Burma, a species 
of Galermella was also found. 

The fruits are attacked by a Fruitfly, Chceiodacus ferntgineus, of 
which the forms ferruginetts and dorsalis have been bred at Piisa, but it 
is not very common. Virachola isocrates also occasionally attacks the 
fruits. 

The sucking insects found on loquat include : — 

Pidvmaria psidii. 

Coccus (Lecaninm) viridis. 

Saissetia (Lecamum) Jmnisphcerica. 

Pulxdnaria psidii is usually common on the young shoots and leaves, 
and Coccus viridis and Saissetia hemisphicrica sometimes occur. Wo 
have already dealt with control of all these species. 

Nectarine. 

AVe know practically nothiiig of any insect pests of Nectarine in India. 
Calp)e ophideroides was found in Kumaon in July 1914 as recorded in 
Entomological Note 64 in Bulletin 59 ; and a species of Lecanium has 
been observed in Kashmir, 

Cherry {Primus sp.). 

Cherry pests are also a very unknown quantity in India. Emperor- 
rliinus dejoliator was found defoliating cherry trees in Kulu ; Anoinala 
tra ns versa has been recorded as a minor pest at Shillong [Entomological 
Note 13 in Bulletin 59] ; and Myllocerus lefroyi is recorded as defoliating 
cherry trees at Dehra Dun [Marshall, Fauna of India, Curculionidce, 
Vol. I, p. 311], 

Fig (Ficus carim). 

The leaves of fig arc eaten by numerous insects, including : — 
Adoretus versutus. 

,, duvauceli. 

„ horticola. 

Ocinnra varmns, 

Phycodes radmta. 

,, minor,. 
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Adoretus versutus, A. duvauceli and A. horticola were all found on fig 
at Jeolikote [see Entomological Notes 20, 21 and 22 in Bulletin 59]. 

Ocinara varians is common on fig in the Plains and is often a serious 
pest, eating off the young growth as fast as it is put forth. It is described 
and figured in ‘‘ South Indian Insects,” p. 407, fig. 278. In the case of 
young trees, the larvae may be hand-picked, but are difficult to see. It 
feeds, of course, on wild species of Ficus also, as all these fig-pests do. 

Perina nuda was found on fig in the Botanical Garden at ( 'oimbatore. Mr. Ramachandra 

Rao. 

Phycodes radiata [“ South Indian Insects,” pp. 463-464, fig. 339] Mr. Fletcher, 
and P. minor are minor pests, especially of young Wees, the caterpillars 
rolling and spinning up the leaves. 

Boring insects in fig include : — 

Batocera ruhus. 

Phytidodera sp. 

OJenecanvpius hilobus. 

Batocera rubus is sometimes a serious pest in young trees, the grub 
boring in the stem and killing the tree. In the case of young trees, 
the damage is usually done when noticed but in some cases it is possible 
to inject a mixture of creosote and chloroform, or carbon bisulphide, to 
kill the grubs ; but generally it is better to cut it out in the case of small 
trees. These should be examined daily when the beetles are about and 
the beetles collected off them by hand. 

Batocera ruhus is very bad at Peshawar on fig-trees. Mr. Robertson- 

Brown. 

An unidentified Longicorn beetle, probably a species of Bhytidodera, Mr. Fletcher, 
has been reported on cultivated fig-trees at Mandalay. 

Olenecafnptiis bilobus has also been reported on fig from Surat, CV)im- 
batorc and the Krishna Districts. It is common on wild figs Init is not 
a bad pest of cultivated figs. 

Fig fruits are attacked in the Peshawar Valley by the larva of Stath- 
mopoda sycastis. I got a single specimen in 1916 and reared it out, and 
it proves to be a new species. It does not do very much actual damage 
but is well known to the local people who arc chary of eating the fruits 
because they contain this caterpillar. 

At Coimbatore a Mealy-bug occurs on the fruit-stalks. Mr. T. V. Rama- 

krishna Ayyar. 

The sucking insects found on fig include Ceroplastes floridensis and Mr. Fletcher. 
Mites found on the leaves. It is possible that the peculiar scorched 
appearance of fig-leaves, as seen in the North-West Frontier Province, 
may be due to attacks of mites ; but this is a point which requires to 
be worked out. 
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Mr. T. V. Rama- 
krishna Ayyar. 

Mr. Fletcher. 

Mr. T, V. Rama- 
krishna Ayyar. 

Mr. Fletcher. 


Mr. T. V, Rama- 
krishna Ayyar. 


Mr. Fletcher. 




Jak {Ariocarpus integrifolia). 

The buds and young shoots of jak are attacked by Margaronia (Ghj- 
phodes) cwsalis, as described in “ South Indian Insects,” p. 435, fig. 311, 
and I have no more to add to that. 

Arbela tetraonis has been noticed boring in the stem at Pusa, but is 
not common on jak and not a regular pest. 

The sucking insects found on jak include : — 

Cosmoscartn relata. 

Ply el as sp. 

MonojMehus stchhingi octocaudatus. 

Pseadococcus (Dactylopius) sp. 

Cerococcus corym hosus. 

Cosmoscnrta relafa seems to be confined to Coorg and IMysorc, where 
it is a serious local pest. It is described and figured in “ South Indian 
bisects, ” ]). 495, fig. 383. 

In Malabar another Ccrcopid bug, Plyelas sp., is found, on jak shoots. 

Monophlehas stchhingi ociocmidafus is abundant on jak at Pusa, often 
clustering thickly on the young shoots and fruits. 

In Malabar a species of Pseadococcus (Dacfylopins) is very bad on tlie 
slioots and tetider fruits, and Cerococcus corymbosus also occurs in Mala- 
liar, com])letely covering the shoots and young leaves and fruits. 

The fruits of jak seem fairly free from pests, other than those we 
have already noticed, but at Pollibetta, in vSouth (^oorg, in May 1911 1 
bred (lavtodacas ferrugineus incisus in some numbers from larvae in ripe 
jak fruits and the rotten fruits Iving on the ground also attracted 
Ptccticus rajas and Pf. australis in some numbers ; but all these Hies 
probalily breed ordy in over-ripe and fallen fruits and thus are not 
pests. 


Pread-Fruit (Artocarpus incisa). 

Bread-fruit is grown to some extent on the West C'oast of Southern 
India, but we know notliing of any insect pests. 

I have never seen any insect pests on Bread-fruit. 

Durian (Dario zibethinus). 

Durian is grown in the South of Burma and at Moulmeiu is attacked 
by a borer, probably a Longicorn beetle, whose grub bores just below' the 
bark. We do not know exactly what the beetle is but the grub can be 
controlled by cutting it out. 
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Mangosteen (Garcinia mamjostana). 

We have no insect pests of Mangosteen on our list, althoiigli it is Mr, Fletcher, 
grown to some extent in Southern India, Ceylon and Burma. CV/rr- 
todacus garciniw was bred at Peradeniya from Garcinia fruits but 1 do 
not knoAV whether these were mangosteens. 

At Moulrnein a Bostrychid beetle bores in the stem and big branches Mr. Shroff, 
of living trees of mangosteen. 

Ber (Zizijphus jujuba). 

Ber is not strictly speaking a cultivated tree as a rule but in some Mr. Fletcher, 
districts the fruits of grafted varieties are utilized, so we may consider 
it under the heading of fruit trees. 

There is a long list of leaf feeding insects and this could be further 
enlarged, but most of these are unimportant as pests : — 

Th ia c id as post ica 
Tar If CMS theophrastus. 

Platgpria andre ives i. 

A tmeto n ych us peregr in us, 

Xauthotrachelus ja anus. 

M yllocerus I l-pustulatus, 

,, Iran s mar inus. 

,, discolor, 

,, sahulosus, 

T a nijmecus circumd a t us , 

,, hispid}(s, 

TJiiacidas post ica |“ Indian Insect Life,” p. 459, fig. 313] occurs 
throughf)ut India and Burma and the larva is common on ZizffpJius, but 
scarcely a pest. 

Tanicus theophraslns | Bingham, Famia of India, Butter flics, II, 

417-419, t. 20, f. 151 ] occurs practically throughout India, Burma and 
(WloTi. The larva feeds on the young leaves and buds of Zjizyphus 
jujuba. It is scarcely a pest as a rule but is stated to be a minor pest 
of grafted Zizyplins trees in the Central Brovinces. 

Platgpria andrewesi [“Indian Insect Life,” p. 304, figs. 241, 242] 
is common on Zjizyphus in the Plains, the larva mining in the leaf in some 
numbers. There is also another Chrysomelid, a Cassidine, with a green 
larva which is common and eats patches out of the leaf-surface, some- 
times to a considerable extent. 

Atmetonychus peregrinus has been found on ber at Pusa on two 
occasions but is not a pest. 

Xanthotrachelus faunas is common on ber at Pusa and does a little 
damage at times. 
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Mr. Ratiram. 


Myllocerus ll^qmstulatus occurs on her as on most other plants ; 
M. sabulosus is common and a minor pest ; M, transmarinus has been 
found at Pusa ; and M. discolor was noticed at Jamalpur, in Bengal. 

Tanymecus circumdatus and T. hispidus have occurred at Pusa, but 
the latter is probably only a casual visitor and neither is a pest. 

The fruits of her are attacked by : — 

Car'pomyia vesuviana, 

Meridarchis scyrodes, 

Carj)omyia vesuviana is a small Fruitfly which derives its specific 
name from the fact that it was first discovered on the slopes of Mount 
Vesuvius, in Italy. It seems to occur commonly throughout India and is 
a minor pest of cultivated her fruits. It is parasitized more extensively 
than any other Fruitflies we know in India and, as I told you the other 
day, we have been attempting to introduce the parasites into Italy. 
These parasites have been worked out by Professor Silvestri, who has 
named two species as Biosteres carpomyice and Braco7i fietcheri from speci- 
mens sent from Pusa. 

Meridarchis scyrodes has also been reared from larvae in her fruits at 
Pusa, Coimbatore and Nagpur, but it is probably scarcely a pest. 

Boring insects in her include : — 

Arhela tetraonis. 

Coelosterna spinator, 

Arhela tetrao7iis sometimes bores in her but is not common in this 
tree as a rule. 

Ca^loslerna spinator was reported from Poona but is not generally a 
pest. 

The stems of her trees are attacked by a red mite which forms pustules 
on the bark, but we do not know what the mite is or much about it. 

The only important sucking insect found on her is the lac insect 
{TaeJinrdia lacca) and, as that is usually cultivated, we can hardly de- 
scribe it as a pest. 

Berberry (Berberis sp.). 

Anomala rufivcnlris, A^iomala sp., Brahmma crihricollis and Ilolo- 
irichia fisa have been found on berberry in Kangra, but we know no more 
about them. 

W AT K R- NU T ( Trapa h ispinosa ) . 

[Singhara — Hind. ] 

The only pest we kno\v on water-nut is Galerucella singhara, whicli 
is fully described in Entomological Memoirs, Vol. II, pp. 146-149, tab. 
15, so that we need not say much more about it. 

At Raipur, in the Central Provinces, a caterpillar was found boring 
in the nuts but the moths could not be bred out. 
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Cashew (Anacardium occidentale). 

The leaves of cashew are sometimes seriously defoliated by cater- Mr. Fletcher, 
pillars of Cricula trifenestrata, which we considered under maui^o. 

In Bangalore and South Kanara the shoots are attacked by Helo- Mr. T. V. Rama- 
peltis antonii, and the leaves are also attacked by Ceroplastes fioridcyisis Krishna Ayyar. 
at Bangalore. 


Mulherry ( MomsHpp .). 

Mulberry is not usually grown as a fruit tree in India but it is fre- Mr. Fletcher, 
quently planted as a shade-tree and is of course used extensively also for 
rearing silkworms. 

Mulberry leaves do not seem to be much eaten by insects and at 
Pusa, where we grow mulberry extensively as food for silkworms, we 
have never had any trouble due to attacks of caterpillars or other leaf- 
eaters. Weevils may nibble the leaves at times and Si/mpiezomias ere- 
iaceus has been found doing this at Bangalore. 

Boring beetles often do considerable damage and amongst these wo 
may consider : — 

Apriona qermari. 

,, cinerea. 

Sthenias grisator, 

Apriona germari does considerable damage to mulberry in North- 
Western India and is described and figured by Stebbing in his “ Indian 
Forest Coleoptera,” pp. 371-374, fig. 249. 

At Abbottabad a longicorn larva was found boring mulberry trees 
seriously in May 1916, the larval gallery generally running up and down 
the tree just below the bark and the boring being plaiidy visible by the 
accumulation of extruded fragments of wood. A larva was brouglit 
back to Pusa but could not be reared ; possibly it may have been Apriona 
germari, 

Apriona cinerea is recorded by Stebbing \L c., p. 374] as damaging 
mulberry at Dehra Dun by the beetles stripping the bark oil the leading 
shoots and twigs. 

In the (Vnitral Provinces a longicorn beetle eats the bark of mulberry Mr. Ratiram. 
trees, but I cannot say what the beetle is. 

Sthenias grisntor was found ringing mulberry at Coimbator(‘ and a Mr. Fletcher, 
good deal of damage was done by the beetles cutting off branches. We 
discussed this beetle under Erythrina. 

Sthenias grisator is quite a common pest of mulberry in that way at Mr. T. V. Rama* 
Coimbatore. krishna Ayyar. 

I have also found adult beetles of (Jknea multigultata resting on mul- Mr. Fletcher, 
berry at Bangalore as if they were attracted to this plant, but I cannot 
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say (lefniitcly tliat tliey had })rod in nmlbeiTy. Stebbin^- [Indian Forest 
(^oleoptera , p. 378) <;ive.s Odma trodier as the food-plant of this insect. 

3'lie suckin.ii: insects found on imilbeny include : — 

Monophlehas stehbimfi ocfocaudatas. 

Psendococcus (Dactylojnns) sp. 

Saissefia {Lecanifnn) ni(jra. 

Mites. 

MonophlelniH stebbitnji ocfocandafas is a minor pest of mulberry, 
esj)eclally wIkmi ;urown as trees. 1 do not think there is Jiiuch moie to 
say about, this species. 

Psendococras s[). occurs on miill)eiT‘y commonly and is su])|)osed to 
produce th(‘ curly appearance of the shoots commonly called “ fnl'ra,'' 
but this is a point which recpiires more exact investigation, licfrov has 
stat(‘d in the Ayricnltural Jonrnal of Mol. V, p]). 102-104, that the 

mealy-buy concerned is PsDfdococcus (Darlylopiifs) aijjcr, but. this also 
is dou])tfnl and it is probal)h‘ that P.s*. cifn is tin' species most cominonK' 
pr(*S(‘nt. We want to know whether the "'tukra " condition is sohdv 
du(* to the attacks of these mealy-bnus and, if so, whether oidy oiu' oi’ 
nior(‘, and which, species are concerned. In tin' case of an outbreak 
of “ (akraA the oidy control is the ])rompt pluckinu and buininy of the 
afT('ct(‘d shoots. 

S((iss('/t(( {Lccauftnn) niijra occurs fairly commoidy on mulberry, but 
is not a. bad jx'st. 

Mit(‘S occur sporadically as ])ests, and seem to occur mostly in dry 
arc'as. W (' do not kium t In' species concerned — inde(‘d, nothing: has Ixhmi 
done* with j)hyt ophayous mites in India so far. As reuards contrad, a 
sulpliur spray is indicat ( m1 wIk'u re<juired but as a rule the valu(‘ (»f 
this crop do(‘s not justify rimnalial measuies. 

St h a w i i 10 H R Y ( Fraya r ia re sea ) . 

StraAvlxnry is yn’own chielly in Northern India, both in the Hills and 
Ida ills. In the IVshawar Valley, for exam})le, strau berries are yrown 
as a, fi('ld-crop. ddiere seem, however, to b(‘ b'W insect ])ests of this crop. 
At. Pusa M jfllocerus / J-pasfalafus and J/. blaadns have beini noticanl 
nibbline: the leaves and at Shilloni!, Scarabadd arubs have l)een re])ort(‘d 
as damauiiiL!; the roots. 

CusTAEi) Apple (Anona srfuamosa). 

We have no leaf-eating insects noted as found on Custard Apple. 
The fruits are attacked ])y : — 

Jl eleroyrajdi Rv beagalelkf. 

Pseadocnc\yius (Dactylopim) virgatus ? 
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The liH'va of Helerograplns hengalella bores in the ripe fruits in IVnij^al 
and Bihar, but is not coinnion and can hardly he deserib(‘d as a ])est. 

A species of Pscudncoccuis, probably virgatus, .sometimes clusters in 
masses on the fruits and spoils their api)ca.rance for market, besides 
doing damage by sucking the juices. 

Crropfd.slcs JJoridrHsis has also been noted on the l(‘aves. but is 
scarcely a pest. 

(hi ER HA MOV A (Anoild S]).). 

The (hieiTamoya is a large species or variedy of (distard Apple and 
is cultivated in tlie Hills of South India and Burma. The only insect 
j>est which we know of is A (vpjiro.wymitor which has been found 
boring the stems ai\d branches at Taung-gyi in the Southern Shan States... 

Ibirma. 

'Famarixi) [Tawariiuhts indiat). 

There are no very important pests of t he tamarind tre(‘. 1’h(‘ larva 
of Stauropiis alternHs has betm found eating the leaves, but not as a pest ; 
however, it is ])ossiblc that it may occur s])oradically in large numbers 
as it did on tea in (k‘vlon some years ago. 

'Fhe fruits are attacked by Viraclwla tsocrales, which occasionally 
o(‘curs, and by Arggroploce illepida which bores in the seeds ; but neither 
is much of a pest. Cargohorus gonagm ( ‘‘8outh Indian riisects,*’ ])p. 

308-309. tig. 157] is a bad pest of the seeds but this atfects only the 
stored fruit. Aspidiolufi laUmiw has been found on the ])ods at Banga- 
lore. 

A.^jfidiotus tamarindi and A, oricnlalis cover the fruits at Coimbatore. Mr. Ramakrishua 

At Mandalay the stem is attacked ]>y longicorn borers. Mrf Shroff. 

-Pa RAYA {Papaya carica). 

Papaya affords an example of almost })crfect immunity from insect Mr. Fletcher, 
attack and young healthy trees never seem to be attacked by insects 
of any kind. Older, but still living and vigorous, frees are oceasioually 
attacked by the caterpillar of Basyses ragfmdlus which bores in Inflow 
the bark. The direct damage done is slight and the. larval workings 
are easily seen and can he cut out and the wound tarred over. 

The next group of plants is comprised of 

PALMS 

and of these we will first take 

C/ocoN’icr {Cocos nurijera). 

Coconut is grown extensively in India, especially along tlu' West 
Coast of Southern India, in Burma and Ceylon and is attacked by 
numerous insect pests of which some do serious damage. 

T 
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The young plants arc attacked by : — 

Termites. 

Donjlus orientalis. 

T(n‘nhtcs arc sometimes serious pests of young coco-palms, especially 
in Malabar. Tin; use of a deterrent is indicated, to kee2i them away, 
aud trials might be nuid<‘ with Apteritc or some such insecticide in a 
ring around tin' young plants. Possibly waste tobacco stems, if avail- 
abh^ locally, might also provt^ useful. 

Dofjflus orirntdlis South Indiati Insects,*' p. 271, fig. Ill | attacks 
young ])hints in th<* same way as termites do and control will be on 
similar lilies. 

The leaves and shoots of coconut are attacked liy : — 

( i an (fa ra (hj/rs is . 

Suasfas (ji'enii as. 

Pa rasa I e pal a. 

( Jo nth epla rot a n <1 a . 

Nephantis serinopa. . 

Oryctes rji i noceros. 

A ula rrh es ni i I laris. 

Stephffnitls s}). 

A s p id lot as destr actor. 

I V /I so n la stel I if era . 

Pse ad a on id la t r il obit ifonn is. 

(^)conut Aphid. 

(I<tn(j(n'a thyrsis [“South Indian Insects," |). 117, ligs. 290 2bl | 
is a common species throughout the Plains of India., Purina and Ceylon. 
'Phe larva, feeds on palms of various kinds and may do some damage 
to ornamental ])lants and in nurseries of young coco-palms. The cater- 
jiillai' rolls the heaves and lives inside th(‘. rolled tube, its presence lahog 
easily <h‘l(‘rmined iiy tin' llulTy whitt' waxy matter whieli surrounds 
till' catei'jiillar and is also .scatteiaal over the h'avcs. It may b(‘ liunted 
down aud kilhal by liaiul in th(‘ case of small jialnis which are tlu' only 
OIK'S badly afb‘(*ted. Pupation takes ])lace in the larval tube. 

Mr. Shrolt. In Purma, (iina/artf thyrsis is a bad sporadic p(‘st on young coco- 

palms. 

Mr, FiOtcher. Saasfus yrennas | '* South Indian Insects," ])]L 118-119, tig. 29‘)j 

is widely distributt'd in tlie IMains, the larva feeding on various jialms : 
mostly on palmyra, but also on coconut and datiL It is a minor pest 
as a rule, sometiiiK's oecurring in consid(*rable numbers. In the case 
of small palms, the larvm may be killed by hand. 

Parasa lepida {1. c., p{). llO-lLi, figs, 283-281] is an occasional serious 
pest of coconut, especially in Southern India, even large palms being 
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stripped of leaves. In such cases, if the larva? are present in sufficient 
numbers, the attacked branches may be cut and burnt ; and the cocoons 
on the tree-trunks may also be squashed. Spraying is impracticable 
in the case of large ])alms but can be done, or the caterpillars ])icked 
ofT, ill the case of small plants. 

Contheyla rotunda^ a hitherto scarce species originally described 
from Ivanara, occurred as a pest of coconut in South Malabar in February 
and March I Old, the larvie damaging tlie foliage and sometimes the 
flower- shoots and rinds of young nuts. When full-fed, the larva pupates 
ill a small, oval, hard, shell-like cocoon, numbers of whi(‘h are found on 
badly attacked tree-fronds. Spraying with Lead Arvsenate was tried 
but. found impracticable, and the preventive measiiies of cutting olT 
first-attacked fronds and the destruction of the shell-like cocoons found 
on the trees before an outbreak were suggested and taken up by the 
ryots. This species has also recently been reported as a pest of tea 
in the Wynaad. 

Ncjdfrnifis serinopa [“ South Indian Insects,” p. 460, fig. 33GJ occurs 
throughout the Plains of Southern India, Bengal, Burma, and Ceylon 
as a pest, often serious, of coconut. 1 1 also occurs commonly on palmyra 
but does not damage this so much. In the case of large trees, the 
cutting and burning of the first-attacked branches is the only ])racticable 
method. A few moths are attracted to light-traps but it is doubtful 
liow far these are really efficient. In the case of small trees, spraying 
with a stomach- poison is possible. 

ycp/i(inh‘s serivopd is very common in Burma. Mr. Shroff, 

111 Bengal, Nephantis scrinopa lias been found bad on palms in Mr. P. C. Sen. 
Biirdwan and the Presidency Divisions. 

Oryctes rliinocero.s [“ South Indian Insects," p. 285, tab. is c-ommon Mr. Fletcher, 
in all coconut-growing districts and is a bad ])<*st, not only by boiiiig 
into tlic soft crowns of the trees but. by providing tluTT'by a iiKuins of 
entrv for RfiyncJioplionis Irrynyinriis to la,y its (ggs in the ])alins. 4'lu‘ 
lifehistory has been work(‘d out and descrilx'd in Ihil omologieal Memoirs, 

Vo). If, ])]). 201, and tlu're is not mn<-h more to say about that ; 

I called your atteulioii to tlie fact that rotting Ay<nr stumps olOui ])ro- 
vide a suitable situation for the grubs to live in, and tiny have also 
b(*eu found in the rottiiig mass of pulp left over after pulping c(.lTe<‘~ 
luTT ies. As the early stages are passed in rotting xagelahlt', mailer, 
control may aim at destruction of the grubs as well as the adult beeth's. 

Heaps of rotting vegetabh* matt(*r near palm groves sliould be ngularly 
turned over and the grubs picked out and destroyed and all dead and 
rotten palms should be cut and burnt. It may be noted that in the 
case of palms, which have died from bud-rot, the dead top-shoots may 
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provide a suitable breeding-place for the grubs ; and in such circums- 
tances it is also possible that the spores of the disease niay be carried 
to healthy trees by beetles whicli have flown from diseased trees either 
after ovipositing there or on first eir.ergcnce from the pupal state. In 
some places, such as Samoa, where Oryctes is a pest, small enclosures 
ar(‘. built up of coral rock in the coconut plantations and these enclosures 
are filled witli decaying coconut husks and similar material to act as 
traps for the grubs ; this material may then be infected with a cultuio 
fatal to the grubs or may simply be turned out regularly and the grubs 
destroyed. But there is a dang(r that, if this destrucfion is not done 
regularly and systematically, such enclosures would simply form 
breeding-centres for the beetles. In districts where pigs arc kept, 
these animals will also keep down the grubs if allowed to rout about 
in the piles of decaying vegetable matter. The beetles thcmselve.s 
may be extracted from their burrows in the trees ])y means .of a barbed 
wire. Til some districts a mixture of salt and sand is jdaced in the 
crowns of the trees and this is said to be efTective, as is also the fermented 
lifluor method as described in my book. 

Aularches mUiaris ['* South Indian Insects,” p. 526, fig. 418] occa- 
sionally occurs on coconut but is not a pest as a rule. 

Siephanitis sp. occurs in small numbers on coconut leaves. I have 
seen it at Coimbatore but never in any numbers. The species has not 
been identified. It may be S. iypiexis. 

1 have once seen it at Coimbatore but it was not doing much damage. 

Aspidiotus destructor South Indian Insects,” p. 518, fig. 408] 
occurs throughout the Plains of Southern India and probably through- 
out our limits. It is often found in very large numbers, literally covering 
the leaves, when the vitality of the tree is obviously lowered. 

At Coimbatore Aspidiotus destrxictor sometimes occurs on coconut 
in dc'structive numbers. 

C^ontrol is difficult. It is not possible to cut and burn all the branches 
of a tree and, short of that, little can be done in the case of a really bad 
attack. Spraying is rather outside practical politics in the case of 
coconut palms. 

Vinsonia steUijera is a very widely divstributed Scale-inscct, recorded 
from the AVest Indies, Central and South America, Califorjna and Ceylon^ 
and found on orchids, ferns, guava, mango, nutmeg, etc. It is found 
at times on coconut, sometimes in numbers, but is hardly a serious pest 
as a rule. 
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Pseudaonidia trilobitiformis occurred in numbers on coconut at 
Colombo on one occasion. I do not know whether it has been found 
on coconut in India but it is likely to occur. 

A Coconut Aphid was described in “ South Indian Insects,” pp. 506- 
507, fig. 393, from spcciiticns found at Coimbatore on young coconut 
palms which had been imported from Colombo. That colony appears 
to have been exterminated by the measures taken at the time and I 
hope that wo shall not have occasion to notice this insect in India again. 

The stems of coconut arc attacked by : — 

Phynclio ph or vs / err iig iv evs . 

Coconut Scolytid. 

Ilhyvchophorus jcrrvgii^eus is described and figured in ‘‘ South Indian 
Insects,” p. 343, tab. 14, and the lifehistory is given in greater detail 
in Entomological Memoir, \"ol. IJ, Part 10 ; so that we need not go into 
that in any detail. Ph. jerrugineus is probably the worst and most 
destructive pest of coconut and palmyra palms in India and its increase 
is rendered possible by the cuts made by toddy-dr awxrs and the borings 
of Oryctes in the crowns of the trees ; for, as I have pointed out before, 
Oryvtes and Rhynch phorvs are mutually interdcpei.dent and between them 
do a great deal of damage which either insect by itself w^ould be unable 
to accomplish. The adult Oryctes bores into the crowm of a palm but 
this is, in the still living tree, an unsuitable situation for its grubs which 
require rotting vegetable matter to live in. Along comes a Rhynclio- 
phorvs and oviposits in the burrow made by the Oryctes ; the living 
tissue surrounding this burrow is suitable food for the Rhynchophorvs 
grubs, which burrow' in it and feed on it and, when full-fed, pupate in 
it and emerge as adults. The tissues mined by the Rhynchophorvs grubs 
rot, a process assisted by the lodgment of rain in the crowui, and the 
crowui, now dead, becomes a suitable place for the Oryctes beetle to 
oviposit in and for its grubs to develop in. So that the destruction of 
Oryctes and of dead trees in which Oryctes can breed will directly lead 
to the control of Rhynchophorvs also. All wounds and cuts in the trees, 
which would give an entrance for Rhynchophorvs to oviposit, should 
also be tarred over as far as possible or otherwise protected. At Mercara, 
in Coorg, in October 1915, I noticed that numerous specimens of 
Rhynchophorvs jerrugineus w'cre attracted to the trunk of a new^y- 
felled palm-tree ; possibly it might be possible to trap the adult beetles 
in this way, when palms are being cut for any other y>urpose. 

An unidentified Scolytid beetle bores in the stems of coconut palms 
at Negapatam and in the Godavari District, killing the attacked trees. 
It is a minor local pest, but we know little about it. 
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Palmyra {Borassus Jlabelliformis). 

The pests of palmyra are practically identical with those of coconut, 
so that we need only run over the list very briefly. Attacking the 
leaves and shoots we get : — 

Suasttis (jremms. 

Parasa le/pida. 

Ncfhnntis serinofa. 

Oryctes rhinoceros. 
and boring in the stem we find : — 

Rhyncliofhonis ferrwjineus. 

All these attack palmyra in the same way as they do coconut and there 
is nothing special to say about them. 

Date Palm {Phoeyxix sylvesiris). 

The pests of the date palm are very similar to those on coconut and 
palmyra, but date is grown more in Northern India. On the leaves 
and shoots we find : — 

Orycies rhinoceros. 

Oryctes nasicornis. 

Wallacea sp. 

Oryctes rhinoceros occurs on date in just the same way as on coconui. 

Oryctes nasicornis probably occurs in date palms in North -A\'est 
India. We have specimens from Quetta and had for determination 
from Mr. Milne one specimen cajdund by him at Dalhoiisie. 

WaUacea sp. is a llispine beetle which has been noted at Pusa as 
doing minor damage to to|)-leavcs of date-palms. 

The beetle and grubs were gnawing the epidermis of unopened tender 
leaves. 

In the stems of date-palms we get Phynchophon/s jerrwjincus boring 
in the same way as in coconut and conirol will be similar. 

Petel-Nut Palm (Areca catechu). 

[8a pari — Hir d.j 

The Bt*t el-nut Palm differs froiji coconut, [ailmvra ai d date in being 
singularly free from insect attack — indeed, none of the palm-living insects 
that we have just d scussed seem to have been found on betel-nut. 
The ordy pests noted on betel-nut palms are (Jhrysoniphahis (Aspidiotas) 
aonidani (jicas) ai d Henu'chionaspis aspidi^tr(c, which occur not un- 
commonly, but are scarcely pests. 

OuNAM ental Palms. 

Under the heading of Ornamontal Palms we may consider the palms 
grown in gardens and kept in houses for ornamental purposes. As 
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a rule they arc small palms and their pests are amenable to treatment 
by hand. Besides the palm posts we have already noted under coconut, 
palmyra, date and betel-nut, we often lind the leaves attacked by 
Psychids, whose larval cases are easily hand-picked. Scales of various 
sorts may also occur at times and can be dealt with by spraying or 
rubbing. 

Ornamental palms lead us on to a few miscellaneous 
GARDEN PLANTS 

of wliich the first is 


Ailanthus kxcelsa. 

The leaves of Ailanthus cscelsa arc eaten by : — 

Solen ops is (jcni inala . 

E lignta Jiarcissus . 

A tteva fa hr i della . 

i:^oleno2)sis gcnrinafa |“ South Indian Insects," pp. 271-275, lig. 112] 
does considerable damage to tender Ailanthus leaves, especially 
of small plants, by gnawing the leaves — not growing " the leaves, as 
misprinted in " South Indian Insects/’ 

Elujma narcissus [/. c,, pp. 383-584, figs. 58, 247, 248 1 is common 
throughout Southern India and the caterpillars often strip ihe leavers 
of Ailanthus. The cater])illars are conspicuous and may be hand-picked, 
atid the long, greyish cocoons, which are thickly clustered on tlie st(un, 
may also be squashed. 

Altera jahriciella [/. c., pp. 4Gl-4()3, fig. 338 1 also attacks Ailanthus 
in Southern and Central Jiidia, whilst the allied A. nirdgulta is found on 
Ailanthus in Jfengal and Sylhet. The caterpillars feed in a common 
web, whicli is conspicuous and easily torn down and the caterpillars 
d(\stioycd. 

CuKYSAXTHKMUM. 

The leaves of (Chrysanthemum are at times attju'ked by larv;e of 
Diacrisia ohlvjua but this is rarely a bad ])est. The larva* may be hajid- 
picked whilst young and still gregarious. 

A])hids arc common on (4irysanthemum, es{)ecially on tin*. tend(*r 
stalks. They are usually checked by Coccinellids and ('hrysopids 
or may be sprayed with a soap solution. 

The roots of (dirysanthemum also are sometimes attacked by termites 
and the application of a deterrent, such as Crude Oil Emulsion, will 
drive them away temporarily. 
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Rose (Rosa spp.) 

Hr Fletcher Rosos are cultivated in most gardens throughout India and we have 

naturally a long list of insect pests. The loaves are eaten by : — 

Adoretus versutus. 

Adoretus lasiopygus. 

Adoretus hicaudatus. 

A doretus caliginosus . 

Adoretus stoliczhcv. 

Chiloloba acuta. 

Cryptocephalus dodecaspilus. 

Megachile anthracina. 

Megachile disjunct a. 

Prodenia lifura. 

Sele/pa celt is. 

StauTopus alt emus. 

Eucosma zelota. 

Heleystogrammi hib isci. 

Tlie various species of Adoretus are bad pests of rose, tlio leaves 
being often practically eaten away by these beetles, which usually appear 
in Northern India at the beginning of the Rains. Adoretus hicaudatus 
is recorded from Fenchuganj in Entomological Note 17 in Bulletin 59 ; 
A. lasiopygus, A. caliginosus and A. versutus in Entomological Notes 
18-20 ; and A. stoliczJcrv occurs at Nagpur. 

Chiloloba acuta South Indian Insechs”, p. 284, fig. 124J was found 
on rose at Poona, but is not common on rose as a rule. 

CryptocepJuilus dodecaspilus occurs on rose as a very minor pest at 
Abbottabad in IVlay. 

Megachile anthracina and M. disjuncta are both common leaf-cutting 
bees, which cut out large circular patches of leaf and often disfigure 
garden plants quite considerably. 

Prodenia litura [“ South Indian Insects,” p. 377, tab. 19J occasion- 
ally occurs on rose but is not common on this plant. 

Hclepa celt is sometimes occurs in some numbers but is sporadic in 
its appearance. 

Stauropus alternus [ 1. c., p. 408, figs. 279-280] occasionally occurs 
on rose, but is a scarce insect as a rule. 

Hr.SyRamakrishaa Stauropus alternus occurs on rose at Coimbatore. 

Ayyar.l^ 

Kr. Fletcher.l' Eucosma zelota occurs commonly on rose at Abbottabad, the larva 

spinning together a bunch of leaves so that the growth of the stem is 
distorted and the plant disfigured. It occurs on cultivated and wild 
varieties. The bunches of leaves are conspicuous and the only remedy 
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would be to cut them out and dostroy the caterpillars. I found a very 
similar caterpillar at Shillong but could not breed it, so cannot say 
whether it was identical. 

Helcystogramma liihisci was reared at Nagpur on rose but is not a 
pest. 

Achcca janala was also recorded on rose-leaves at Nagpur. Khare. 

Rose is a very unusual food plant for A, janala. Mr* Fletcher. 

The buds and flowers of rose are attacked by : — 

Heliothis ohsolela. 

Chiloloha acnfa. 

Various Cetoniads and Mcloids. 

In the North-West Frontier Province, in the Kohat Valley, I found 
rose-buds badly bored by caterpillars of fJ. ohsolela and the same damage 
occurs in other parts of the North-West Frontier Province. The whole 
of the inside of the flower is eaten out. The only reined v is to collect 
and destroy the attacked buds whi(‘h are conspicuous by the hole of 
entry of the caterpillar. 

Chiloloha aciifa has also boon noticed attacking rose flowers at Poona 
and various other (^toniad and Meloid beetles also damage the flowers. 

They may be caught by hand or in liand-ncts. 

Boring insects attacking rose include : — 

Slhenias grisator. 

Cwloslerna sp inator. 

Cerat ina h ieroglyph lea . 

Slhenias grisator [“ South Indian Insects,’' p. ‘526, fig. 182] girdles 
rose-stems in the same way as it attacks Erythrina and may do a good 
deal of damage. [»See under Erythrina.] 

Cejolosferna spinal or [ /. c., p. 325, fig. 180] is not a regular borer in 
rose, but the adult beelles are sometimes found gnawing twigs. 

Ceratina hicroglyphica is a small bee which is found boring into the 
pith of pruned branches of rose-trees at Pusa and Bangalore. It pro- 
bal)ly only bores in dead or dying stems and is therefore scarcely a pest. 

At Nagpur there is anotlior liorer in rose-trees. It is like Arhela Mr. Khare. 
but I cannot say definitely what it is. 

The roots and stems, and also cuttings, are sometimes attacked by Mr. Fletcher 
termites. Watering with Crude Oil Emulsion or a weak solution of 
Phenyle will drive them away temporarily. 

Sucking insects found on rose include : — 

A spidiohis orientalis . 

Chrysomphalus (Aspidiotus) an rant ii, 

I eery a a^gypliaca. 

Aleyrodes cotesii. 
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Aafidioluft orientalis has been noted on rose-stems at Bilaspiir, 
Poona and Ahmcdnagar. 

Chrysom'phalus {Asfidiolus) aurantii is found on steins of rose-bushes 
and has been noticed at Tezpiir and Pusa. It is sometimes a serious 
pest, killing back the attacked stem. It is checked by spraying with 
a resin-soap mixture. 

Icerya ayyptiaca has also occurred on rose at Pusa — probably a 
stray infection from crotons on which it is common. 

Aleyrodes cotesii was described from examples found on rose in 
Baluchistan but docs not seem to be known otherwise. 

Pycads (Cycas circinalis and C. revoluta). 

Mr. Fletcher. Pycads are sometimes attackeel rather badly by the larvio of 

Vntochrymps pandava^ which occurs in most parts of the Plains of India, 
thirma and Ceylon. The plants attacked are disfigured for ornamental 
purposes. A spray of Lead Arsenate is usually cflicient. 

(dirfpsompJidlm {Aspidiolvs) (inranlii has also been found on Cycads 
in Jiombay and Aspidiotus orientalis has been reported on Cycas reooluta 
in Calcutta. We do not know how far these tScale-insects are pests. 

fjlLIKS. 

Mr. Fletcher. Lilies of various sorts grown in gardens are often badly attacked, 

th(‘ir leaves being eaten by - 
Poly f (da (florios(v. 

Ihithys crini, 

( da dan osoina met a 1 1 ica m . 

Polyiela (jloriosiv is descrilied and figured in “ South Indian Insects,'^ 
pp. 375-, ‘57(), fig. 238, and we have since issued a coloured plate showing 
the lifehistorv. The blac’ ish white-spotted cal er]hllai' is often common 
on (iloriosa sap('rh((, Anairyllis and various garden lilies. As a ride 
the catiM’pillais hid(^ away lu'ar the roots of the jilants in the daytime 
but crawl up on the h‘aves in the evening and are best caught th<m 
or in the (*arly morning, when tlnw are easily collected by haiid. 
yloriosif is wididy distributed throughout the Idaiiis of India, Jhirina 
and (\wlon. 

Brithys crini {(ilvttida dominica) occurs throughout India and Burma 
and is an occasional pest of ornamental lilies in gardens, its caterjjillar 
being very similar to that of P. yloriosa' and having the same habits. 
W e have specimens reared on garden lili(‘S at Pusa, Shillong, Dalton- 
ganj and Mandalay. Jn Java also the larva has been reared on Crinam 
and (Woeas. 




Polytela ghrioscBi Fb. 

The plate shows two fullgrown caterpillars on plants, a pupa'in the pupal cell and 
moth in flying attitude. All are about U£e<size. 



POLYTELA GLORIOS/i-:. 
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Chalcenosoma metallicum is a small brilliant green Halticine beetle 
found as a pest on lilies in the gardens at Ootacamund. It may be 
collected by hand. 

At Nagpur we get a leaf-miner, perhaps a species of Agr<myza, in Mr. Khare. 
garden lilies. 

Oleander (Nerium odorum). 

The leaves of oleander are eaten by the caterpillars of : — Mr. Fletcher. 

Pericallia ricini. 

Deilephila nerii, 

Euplcea core^ 

Pericallia ricini [“ South Indian Insects,” pp. 370-371, fig. 232] 
is not commonly found on oleander, but occasionally occurs and may 
do damage when in numbers. Picking of the young larvae will provide 
control. 

Deilephila nerii [I c., pp. 403-404, figs. 273, 274], as its specific name 
implies, feeds on oleander and ^ is a frequent minor pest in gardens. 

Owing to the large size of the larvae, considerable defoliation may be 
produced. They may be hand-picked but are not easy to see. 

Eupkea core occurs fairly commonly on oleander but is scarcely a 
pest. 

The stems of oleander have been reported as ‘‘ ringed ” by Stkenias 
grisator [ sec under Erythrina] in Palitaiia, but this is not a common 
form of injury. 

The leaves jfnd shoots are also sometimes very badly attacked by 
a small round Scale-insect, which chiefly affects potted plants, but it 
does not seem to have been identified. 

Parlatoria pergandii is bad on the leaves, stems and shoots of oleander Mr. Ramakrishca 
in Madras. Ayyar. 

Tulsi {Ocimum sanctum), 

Tulsi leaves are eaten by the larva of Lyncstis amphic and the leaves Fletcher, 
are rolled by the larva of Syngamia ahniptalis. The larva of Lyncestis 
amphix is figured in ‘‘ Indian Insect Life,” p. 146, fig. 306, under the 
name of Euscofia sp. 

Monanthia glohulifera South Indian Insects,” pp. 485-486, fig. 371] 
is also a minor pest, sometimes causing the leaves to turn yellow, and 
Ciroplastodes cajani [I c., p. 512, fig. 400] has also been recorded on 
tulsi- 

Dahlia. 

Argyrophee aprohola is said to have been reared at Nagpur from 
a larva found on Dahlia flowers, but the record requires confirmation. 



26S 


PROCERDINGS OF THE SECOND ENTOMOLOGICAL MEETING 


Hr. Qhosh. 


Mr. Fletcher. 


Mr. Fletcher. 


Mr. Shroff. 


Mr. Fletcher. 


Dorylus Icevigatus was found eating Dahlia stems at Alipur in February 
1913, but otherwise we do not know it as a pest. 

Balsam (Balsamifera impatiensY 

The leaves of Balsam arc eaten by the caterpillar of Therelra olden- 
landim, which is a pest of this plant in Bihar. One caterpillar may 
entirely strip a plant of its leaves. 

The sterns arc also bored by the larva of Metialma balsamince which 
occurs regularly at Pusa and was also found at Poona in October 1916. 

Metialma balsamince usually occurs late in the season. The bored 
stem swells out into a sort of gall. Pupation takes place in the stem 
in a special cocoon made of fibre. 

The only control possible would seem to be the destruction of the 
attacked plants. 

Bougainvillea. 

Bougainvillea seems remarkably free from leaf-eating pests, but 
Sthenias (jrimtor [see under Efythrina\ has been noticed *• ringing” the 
stems. It is not a pest of this plant as a rule, 

Violet (Viola odorala). 

There are few pests of violet. The leaves arc occasionally eaten 
by the caterpillar of Anjynnis hyperbius (niphe), but this is not a pest. 
A Cetouiad beetle, Epicometis squalida^ was once sent in from Quetta as 
attacking violets, but otherwise we do not know it. Pseifdococcm 
(Dactyhpina) virgatus sometimes occurs in luniibers and is a regular 
minor pest, soinetimes serious. The plants attacked should be sprayed 
with Fishoil-resin soap solution or similar contact insecticide. 

At Maymyo, larvae like those of Afhnlia proxima were found on 
violets. 

Crocus. 

Epicometis sipiallda was sent from Quetta on one occasion as attacking 
Crocus, presumably by eating the flowers. The beetles should be easily 
hand-picked. 

The larva' of Polytela gloriosiv and Brithys crini also eat the leaves. 
We took those under lilies. 


Hyacinth. 

Epicometis squalida was sent from Quetta on the occasion already 
noted, as attacking violet, Crocus, Hyacinth and Narcissus, presumably 
by eating the flowers, in which case the beetles could be collected by 
hand. 
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Narcissus. 

[See above.] 

Nasturtium {Tropaolum sp). 

The only insect pest that seems to attack Nasturtium is the cater- 
pillar of Picris hrassica\ which is occasionally found on the leaves. Some 
larva) bred on this diet at Pusa yielded an unusual aberration described 
in hhitomolojrical Note 68. 15, in Bulletin 59. The larvae of P, 

brassic(r are easily hand-picked whilst they are still younp:, before they 
have scattered. 

The next aroup of ])lants whoso pests we will take comprise those 
used as 

DBIJ(;S and DYES. 

Touacco {Nicotiana tahacum). 

Tobacco is j^rown practically throughout India and Surma and 
has a fairly long list of pests. 

The young seedlings are attacked by : — 

Agrotifi ypsilon. 

Flea Beetles. 

Halticus minutus. 

Chrotogonus spp. 

A tractomorpha crenulata . 

Brachytrypes porteniosus (achatinus). 

Gryllotalpa ajricana. 

Agrotis ypsilon was discussed under Gram, It is common in most 
tobacco-growing districts and often does considerable damage by cutting 
the young plants. When these have been planted out, the cut plants 
are conspicuous and the caterpillar may be grubbed up with a bit of 
stick : it will usually be found hiding in the soil near the roots of the cut 
plant. 

In 1906 damage was done to tobacco plants by Agrotis at Bassein, Mr, Shrofi. 
in Burma. 

Flea-beetles, of one or more unidentified species, also damage seedlings Mr. Fletcher, 
at times whilst still in the seed-beds before being planted out. When 
doing damage they may be caught in hand-nets. 

Halticus minutus [‘^ Indian Insect Life,” p. 707, fig. 479J, a small 
Capsid bug very like a Flea-beetle in appearance, also occurs in seed- 
beds and attacks the young plants. Collection by hand-nets is indi- 
cated. 

Chrotogonus [“ South Indian Insects,” pp. 528-529, tab. 49], whether 
of one or more species I cannot say, is also sometimes a serious pest of 
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young tobacco plants. Control by bag-nets is usually most effective. 
In Madras the Texas bait treatment gave good results, but this was 
not found to be the case at Pusa. 

Alractomorpha crenulata attacks young plants but we will take that 
later on. 

Brachylrp pes portentosus {achatimis) [/. c*., p. 536, tig. 130] is usually 
a minor pest of tobacco seedlings in Bihar and Bengal, but only very 
young crickets are about at the time that the tobacco plants are small, 
so that little dainage is done as a rule. 

At Basseiii, in Burma, some damage was done to tobacco by Brachy- 
try pas in 1906. 

dryllotalpa ajricatia [L c., ])p. 531-535, fig. 428] sometimes does a 
litth*. damage to young plants but this is probably incidental to its 
burrowing in the ground rather than due to deliberate attack. 

At Dacca a small amount of damage is done to seedlings by the 
burrowing of Gryllotalpa. 

The leaves of tobacco are eaten by : — 

D iacrisia obliqua . 

Ileliothis assiilta, 

Prodenia litura. 

Plnsia siynata. 

Plus id nigrisigna. 

A (racfmnorpha crenulata, 

Diacrisla ohllqua is an occasional pest of tobacco, chiefly in I^ihar 
and Bengal. The yoimg larvae may be hand-picked before they have 
scattered, if eggs liave been laid on the tobacco. 

Ileliothis assulfa is described and figured in “ South Indian Insects,’^ 
p. 371, fig. ‘236, and we have just issued a coloured plate showing the 
lifehistory. This s])ecies is widely distributed in India (cxcej)t in the 
extreme North) and Burma and is a minor, occasionally a major, pest 
of tobacco, the caterpillars oating holes in the leaves, as is clearly shown 
in tli(‘. coloured plate. We have cxafn])les reared on tobacco at Pusa, 
Nadiad (Bombay), Anand, Madras, and Amarapura (Burma). It has 
also been reared at Pusa from larva) on fur (Cojanus indicus) pods, 
PhysoUs minima, Ph. peruviana and on a wild species of Physalis, but 
it is not a })est except on tobacco. The eggs are laid singly on the leaves 
and the caterpillars feed usually on the top-leaves, biting holes in them. 
Pupation takes place in the soil. As regards control, the bitten leaves 
arc conspicuous and the fact that the damage has been caused by H, 
assulta is evident by the accumulation of frass on the leaves, the b^ack 
pellets of excrement being quite conspicuous. The caterpillars may 
then be searched for and hand-picked. 




Heliothis assulta^ On. 


J’i^. J allows a plant with (^pical daiiiago caused by the two Iife-si/.o cateip.H 
s<>cii feeding on the leaxcs ; a moth is also seen at rest »)ii a loaf. 
i'igK. 2 and 3 show two dirterci t colour-forms of the caterpillar, enlarged, 

4, pupa. 

Kigs. 5, d and 7, moths, 

Th« outline figures show natural .sizes. 




CHI.( )RI[J[:;a\ ASSl Il.TA 





9 


Airactonioryha cremhUii Fb. 

Figs.l, 2 and 3> egg oiu»ter« in soil, roinovecl from soil aiul ono egg oulargod. 

Figs. 4 to 0 show the development of the hopper (enlarged) until it attains the fully 
winged adult stage. 

Fig. 10 a oauliflowor shoot with grass hoppers on it (natural sizes). 
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The frass is quite prominent on the leaves and the caterpillars can Ghosh, 
be traced easily and picked by a man walking among the plants. 

Prodenia litura [.“ South Indian Insects/* p. 377, tab. 19] is a serious Mr. Fletcher, 
pest of tobacco in many localities, especially in Western India and 
Madras. Wo have examples reared on tobacco at Nadiad, Anand, 

Surat, Rangpur, MuzafFarpur, and Pusa, but it is a polyphagous sj^ccies 
which we have dealt with already under castor, maize, jute and various 
other crops. In the case of tobacco, the caterpillars may be hand- 
picked, especially when they are young and before they have dispersed. 

In Madras Prodenia litura is very common on tobacco. Mr. Ramakrishna 

Ayyar. 

Prodenia docs a good deal of damage to tobacco in Bombay also. Mr. Jhaveri. 

Plusia signata[‘' South Indian Insects,” pp. 392-393, fig. 259] has Mr. Fletcher, 
been recorded on tobacco in Southern India, but there is some doubt 
regarding identification and the species concerned may be P. chalcytes. 

We have, however, no record of P. chalcytes on tobacco. In any case, this 
Plusia is unimportant as a pest. 

Plusia nigrisigna occurs throughout India and is a sporadic minor 
pest, chiefly of gram. It has also been reared on tobacco at Pusa but 
is not known as a pest of this crop. 

Atraciomorpha crenulaia is described and figured in ‘‘ South Indian 
Insects,” p. 528, fig. 421, but this figure is a poor one and we have lately 
issued a coloured plate showing the complete lifehistory. The eggs 
are laid in the ground in a mass, and the young hoppers feed on the 
leaves until they are full-grown, Atraciofnorj)ha crenulaia is widely 
distributed in India and is chiefly a pest of young plants, attacking, 
besides tobacco, cabbages, cauliflower and various other plants. Tobacco 
in its later stages of growth is not exempt from attack, however, and 
the grass-hoppers, both immature and adult, may be seen commonly 
on the plants, eating patches out of the leaves. In the case of a crop 
such as tobacco it is comparatively easy to catch the hojipers either 
by hand or in small nets. 

The seed-capsules of tobacco arc damaged by : — 

Ilcliotliis assulla. 

H el loth is ohsoleta . 

Ngs ius incons picuus. 

Ga llobelicus crass icorn is. 

Ileliothis assulla has just been considered as a leaf-eating pest, but 
the caterpillars sometimes bore in the seed-capsules also and may do 
damage in this way. If they are picked systematically from the leaves, 
the damage will be reduced. 
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Heliothis obsoleta also bores at times in the capsules. Hand-picking 
is the only remedy. 

Nysius incompicum is supposed to occur on tobacco and N, minor 
has been recorded in “ Indian Insect Life," p. 687, as found on tobacco 
abundantly, but we do not seem to have any exact records and the 
identification of these bugs appears to require revisioji. 

GallohdicAis crassicornis [*‘ South Indian Insects,” pp. 490-491 
fig. ‘^77] is found commonly, at times abundantly, on the tender shoots 
and flower-heads ai d seed-capsules of tobacco and is a minor pest 
throughout India. The adults are fairly active and are probably 
best dealt with by catching in hand-nets and shaking the affected 
plants over pans of oil and water. 

The stems of tobacco plants are damaged by the caterpillar of 
Phtlwrhmm heliopa [“ South Indian Insects,” pp. 454-155, tab. 43] 
which bores in the stem, causing a characteristic gall-like swelling. It 
attacks seedlings as well as grown plants, and is especially bad on the 
second crop when this is taken after a first cutting. In most districts 
this insect seems to be a minor i^est, sporadically serious, but in Western 
India it is apparently a major pest. It occurs throughout the Plains 
of India and in Ceylon, but we have no records from North-Western 
India, Our records are from Hanguranketa (Ceylon), Coimbatore, 
Shevaroy Hills, Hagari, Pemikonda (Anantapur District), Tharsa, 
Gujarat, Anaud District, Pusa and Rangpur. As regards control, this 
is best effected by removal and burning of all attacked plants in 
nurseries and by careful cleaning up of all stumps and stray plants after 
harvest. In some districts the cultivators slit up the gall with a sharp 
knife to kill the caterpillar. 

In North Gujarat, Phihorimmt heliopa is very common. The cater- 
pillars are first noted in the seed-beds. This insect never kills the plant 
whose growth only is checked. I have seen plants, containing as many 
as fifteen caterpillars, but not killed. As regards control, the ploughing 
of the fields after harvest, with removal of all stubble, is found useful 
in the Kaira District, N. (Jujarat. 

Schizodaciylufi monstroms [“South Indian Insects,” pp. 533-5 34, 
fig. 427] was considered under indigo. It does damage to tobacco at 
times but only casually and incidentally to its burrowing in the 
ground. 

Sucking insects found on tobacco, other than the bugs found on the 
shoots and already mentioned, are few in number, but Aphids occasion- 
ally occur in some numbers and may be minor pests. 

Aphids are very bad on tobacco in Tanjore and Coimbatore. 
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Opium Poppy (Papaver somnifermn). 

The cultivation of the Opium Poppy is now very mucli restricted Mr. Fletcher, 
and there seems to be little on record regarding the pests which attack 
this plant. On my list I have the following insects : — 

Heliothis ohHoUtn, 

Euxoa spinifera. 

Agrolis ypsilon. 

Prodenia litura. 

T a n ymecu s i n di ms. 

Atmetonychvs peregrimis. 

Chrofogonvs spp. 

Thrips. 

Heliothis obsoleta has been recorded as attacking ]>oppy heads in 
the United Provinces. If in numbers this insect would be likely to 
do considerable damage and would be difficult to check except by hand- 
collection of the larva? and anyway the heads attacked would be spoilt. 

Euxoa spinifera is on my list but we do not seem to have any definite 
evidence that it attacks poppy and its status in this connection is doubt- 
ful. The larva usually feeds at the roots of plants. 

Agrotis ypsilon has been recorded in “ Indian Museum Notes, 

Vol. V, p. 181, as ‘‘ doing great damage to the poppy crop in particular 
localities in the Shahabad District.’’ We have one of these original 
Shahabad specimens, so that the identification is confirmed. Otherwise 
we do not know A. ypsilon as a pest of pop])y, although it is likely to 
be so, especially of young plants. This species was discussed under 
gram. In a case of regular serious attacks in any areas, control could 
probably be secured by the use of Andres-Maire traps. 

Prodenia litura also feeds on poppy leaves but whether it is a pest 
we do not know. If it does damage, control should aiiii at collection of 
egg-inasses and batches of young larvae. 

Tanymecus indicus was found on pop])y at Ikirhampur, in the United 
Provinces, but we do not know of it as a pest. 

In “ Indian Museum Notes,” Yol. Ill, p. 12, there is described and 
figured an unnamed weevil which was reported in December 1891 as 
doing considerable damage to poppy plants in Partabgarh and Chazi- 
pur. Possibly this was T. indicus. 

Atmetonychis peregrinus [Marshall, Fauna of India, (hirculmiidai, 

Vol. I, pp. 1P2-113, fig. 37] was found on poppy at Fyzabad, in the 
United Provinces, but it is not a pest as far as we know. It occurs from 
Bengal to the Punjab and has been found on Zizyqihus jujuha, on potato 
leaves, and on hhindi (Hibiscus esculentus). 

II 
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Chrotogonus, and doubtless other grasshoppers, attacks young poppy 
plants. Control by bag-netting. 

Thrips is also said to occur on poppy, especially on young plants, but 
we know nothing of the species concerned or the damage done. 

Mr. David, can you tell us any more about Poppy Pests in the United 
Provinces ? 

Mr. David. Tn the United Provinces cutworms are bad on opium poppy. Other- 

wise we do not know of any pests. 

Mr. Fletcher. We do not seem to have much information about opium poppy 

pests. 1 will send a fieldman from Pusa to examine and collect material 
in the poppy districts of the United Provinces. 

Indian Hemp {Cannabis saliva). 

We seem to liave very little infonnation also on pests of Indian Hemp. 
On my list 1 have only : 

Heliolhis obsoleta, 

PemfhercH affinis. 

Heliolhis obso'ela has been roared in Madras on Indian Hemp. 

In Bengal Heliolhis ohsoJela is a bad post, eating the leaves and cut- 
ting the topshoots. 

Pewpheres ajjinis was also reared at Pusa,, a few specimens only, from 
Cannabis stems. It occurs every year on wild plants but does no damage. 

Diacrisia oblicpat also occurs on the leaves in Bengal, but is not very 
common. 

In Bejigal Bed Spider is very bad on Indian Hem|). This is the worst 
pest Ave have in Bengal on this plant. 

Henjiane (Hyosci/amas niger). 

[KJwrasani -Hind. ] 

Mr. Fletcher. Henbane grows wild in the AVestern Himalayas from 8,000 to 11,000 

feet, and I believe tliat it is grown to some extent for medicinal purposes. 
The only pests I have noted are Aphids. 

Pabul {Acacia arabica). 

Babul may be considered here, as the bark is used to some extent 
for tanning and it i also a firewood tree of some importance in some 
districts. We ( ould make vp a long list of insects found on babul, but 
need only note a few now. 

The leaves are often eaten to some extent by the larvae of Clania 
crameri South Indian Insects,” p. 448, fig. 325] whose large larval 
cases are easily seen and hand-picked. 


Mr. Fletcher. 

Mr. P. C. Sen. 
Mr. Fletcher. 
Mr. P. C. Sen. 
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Borers are more important, as they do more damage. AVe know : 
Psilopiera jastuosa, 

Coelosfenia sfinator, 

Sfromatrum harhatum. 

Psiloptera fnstuos:t South Indian Insects,” p. 297, fig. 140 ] is 
common in babul plantations and perhaps bores in this tree, althougli it 
does not seem to have been actually noticed as doing so. Stebbing 
[ Indian Forest Colcoptera, pp. J 99-200, tab. 1 1 J records the beetles of 
Ps, faMuosa as injuring the stern of baba trees at Buldana by peeling off 
the bark. 

Ccclosterna spinafor |‘‘ South Indian Insects,” p. :V2r), fig. 180] has 
been recorded as boring in babul but Stebbing | Indian Forest Coleopt- 
era, pp. 358-362, tal). 25] records scabrafor (undei’ the name scahrata) 
and states that spinalor is probably a variety of scalmdor, which may be 
the case. The grubs bore in the stem and down into tlie roots and may 
do considerable datnage. 

Sironmlivni barhalum |“ Soutli Indian Insects,’’ pp. 321-322, fig. 175] 
has been recorded from Poona as found on balnil, but 1 do not know 
whether it attacks living trees. 

Of sucking insects on hahd the most important is a Scale-insect, 
Anomalocdccus indieus, wliich is abundant on Ixdml at Coimbatore and 
sometimes occurs in such numbers as to cause the dejith of the trees 
attacked. It is attemh^d by Campwioius compressus and one method of 
control i*s to ring the trees with a sticky mixiuri' so as to Iceep tlieso 
ants aAvay. This Scale is parasitized by Fublemuta scifula |“ South 
Indian Insects, *' p. 381, hg. 242 and p. 199, fig. 85] and by a small fly 
which is probably a. species of Crijptocliatum and I Iiave actually seen 
the Camponolus standing over a Scale and warding off the attempted 
attack of one of these small parasitic flies. 

Oxyrhacliis iarandus [“ Indian Insect Life,” p. 731 , tab. 78] is also 
common on habtd and does some damage to young shoots by thrusting 
in its eggs and by the sucking of the bugs ; but how far it is an actual 
pest is doubtful. 

We will next take the various 

CRUCIFEROUS CROPS 

of which the first are the various species of 

Mustards (Brassica juncea. 

,, dichotoma. 

„ campestris), 

u 2 
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Leaf-oatin^ insects on mustards include : — 

Athdbd j)rorrnK(. 

A (If ((lid Icdcoslofifft . 

PI d 'el Id fndcdli pemf is. 
drocidolont id bidofdJis. 

Hell did dfdldlis. 

Flea .F»ei‘tles. 

Alldtlift fd'o.riddf j Fntomolo»ie.aI Memoirs. X'ol. F, p[). :jo 7-:37()^ 
tal). ‘20 1 occurs in t lie Plains of India north of a line from Homhay to 
('alcutia. and also in tlu‘ Hill Districts of Southern India. In Biliar it 
o(‘curs only in the \vii\ter moidhs hut in F)omhay it is found during the. 
Soiith-\\'(*st Monsoon. The life-history and halnts are fnllv (h'scrihial 
in th(' Mcmoii' and th(‘ only additional facts a!(' that the parasites hnal 
from A. id'djidtd hav(‘ since h(‘en identiii<nl and descrihed in the Fdddd 
o/ lidhd volume on Ich.tKMimomda* as Fjdcrod us popiddns | /. r*., pj). 2>3()- 
2)1)1. lie. \)d\. .1. jdo.iitdff oc(‘.urs reeularlv on mustards luit does com- 

paiativcly little danan^e. so that no (‘.ontrol measure^ havi* ])een re(juired. 

Atldflid Icdiutslinud occurs in |.h(‘ Kohat \all(*v, in the North-West 
Fronti(‘r Pro\inc(‘. wlaue 1 ohtaiinal adults iii May 10h> llviin: in a held 
of must.aa’d. 

PldUUd ddfcd! I pin ms I’' South Indian Jii'^i'ets. p. Ihl. fie. 2)1()| 
occurs coiiitnoiily on inust-ard, th(‘ cal (U-pilla i- ('atiuLi lioK‘s in the leav(‘S. 
W’Ikmi on tiu' h'avcs it is unimportant, hut tlu‘ caterpillars jiNo hoi(‘ the 
|)ods. wIkmi it. mav <lo damaee. 

( * focdhdiiid i(( Idfdtidhs \l. c., p. t2»7. tiu- 2) 1 2> j oceuis throuehout India. 
Ihiinia and (’eylon. usuallv as a minor ])(‘sj whm! on the ieava's. hut 
oei asioiially serious, •vchhiny th(‘ \vliol(‘ plant. Tlie lile-hislorv \va< 
sliovv'ii in a c()|f)ured j)!al.(‘ issued last vi'ai’. We hav(‘ sp('cina*ns I't'ared 
on mustard from Sur.'t Pusa and Lv'allpur. 'the cat eipillai’ also l)ore,- 
tin* pods, when it doe^■ Si‘ nous damage, ('onti' l siemld include destruc- 
tion of wehhed portions of lirst attacked phints toiii'thm' with spravint: 
with stomach poison. It should he taken in hand earlv Ic'fon' thi* ])ods 
an' formed, 

H(lld((( difd(d/s \ l. (•.. pp. 12»7-12»8. tie. :)] 1| occurs throuehout India, 
Burma, and ('eylon as a minoi- ])est. of mustards, sonu'times destiuctive 
to youn_e h'avcs, wvhhine these over and killine them hack, l)(‘striu*- 
tion ol lii’st-altackcd plants seems the only j>raetical control measure. 

Flea Beetles occur on nmstai'ds and may he Phfvdod hrdssi(‘d \mt we 
seem to have no specimens (h'iinitely identified. Contio’ by catcliine. 
in haiid-iU'ts or hae-uets wdien the state of the crop permits. 




Crocidolmnia binolalis, Zell. {Figs, 1—5.) 

Fig. 1 shows an egg-mass on a mustard leaf ; 

Fig. 2 the larva (magnified) ; 

Fig. 3 the cocoon (magnified) ; 

Fig. 4 the pupa taken out of the cocoon, and 
Fig. 5 the moth aa seen flying. 


HdJitih unddlis, P. (Figs. 6 — 10.) 

Fig. 0 i.a an affected kiiol-kohl showing how eggs are laid, how the oaterx>iUarr, damage 
the leaves and how they bore into the stem, the places where the caterpillars have 
bored being indicated by maase.a of webbed-up excreta thrown out \ 

Fig. 7 is a single egg magnified ; 

Fig. 8 is the grown-up caterpillar (magnified) ; 

Fig. 9 the moth as seen flying, and 

Fig. 10 is the same while it rests (both magnified). 

Figures in outline show the natural sizes, 








Bagrada picta, Fb. 


Fig. 1» Eggf one freshly laid and the other (reddish) about to hatch (both magnified); 
Figs. 2-5« Nymphs in diffei*ent instars (magnified) ; 

Fig. 6, Adult bug (magnified). 

Fig, 7, A cauliflower loaf with nymphs and adults (magnified). 

Figures in outline show the natural si7.es. 
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^Sucking insects found on mustards include : — 

Bagrada pi eta. 

Eui ffdoua pulcin ion. 

Aphis brassicev. 

Bagrada picia is described and figured in “ Soutli indian Insects,” 
p. 473, tab. il, fig. 10 and we have since issued a ])lat(‘ showing its life- 
history. It is widely distributed throughout India and sometimes 
occurs in largo numbers on mustards when grown as field crops. Damage 
is done chiefiy in the later stages of growth of the plant, by which time 
the bugs have multijfiied into large numbers, which aie seen massed 
especially on the seed-pods. ( Vmtrol, when the bugs are in large numbers, 
is not easy, as the bugs are active and the adidts icadily take to 
wing. They nia,y be colk'cted m hand-net-s and the iniinatiire stages 
shaken into pans of oil and water. 

Earijdcnia patch non | Fauna oj fmluo Rhijnchola, Vol. T, pp. 

190-191, fig. Ill) occurs in Assam a.nd Burma and lias been reported 
to attack mustard in Burma. It is probably similar to Bagrada picia 
in habits and control methods will b<i the same. 

Eunjdenia pidchnon is a bad pest of mustard in the Hill J.)istricts of Sbroff. 
Burma. 

Aphis brassica^, is a serious pest of mustards throughout India.. Its Mr. Fletcher, 
abundance is often reported as correlated with dull wi'ather and 
possibly this is so and due to the fact that its natural enemies, childly 
Coccinellids, become inactivii in dull, wet or cold weatluu’. I ha.ve already 
called your attention, under the heading of wlasit, to t lu* importance of 
the increase of these predators on the Aphids on mustards. As regards 
means of control, other than by natural enemies, I do not see that much 
is possible on a field-scale. 

Against Aphids on mustards the most imjiortant thing to do is to keep Mr. Ghosh, 
up tlie vigour of the plants. Vigorous plants have b(‘en obscuved to 
escape the bad (‘fleets due to attack by Aphids as W(*ll as by (h'ondotomia 
when adjacent less vigorous jilants were badly attacked. 

The seed-[)ods of mustards are attac.ked by Crocidolaniia bitutlalis and Mr. Fletcher. 
Viatel a nuaidipennis, both of which we noticed as (^ating the leaves also. 

The main damage, howev(*r, is done to the pods and this may b(' serious 
especially in the case of C roe idol ami which also attacks the flowers. 

The only means of checking this seems to lie in prompt measures in com- 
bating the caterpillars as soon as they are noticed%)Ti tin* crop ; if they 
can be checked whi’st still on the leaves, there is less likelihood of their 
being present in destructive Tnim])ci*s when the pods are formed later 
on. Varieties which flower late, so that th* pods are formed late, are 
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more liable to attack than early- flower mustards, because Crocido^ 
lomia is likely to be present in larfijer numbers later in the season. 

Cab II AG E ( Brassmj ol eracea . ) 

The pests of cabbage are, generally speaking, very similar to those of 
mustard, although we have a longer list of pests on cabbage, probably 
largely due to the fact that this is a garden crop. 

Cabbage seedlings are eaten by : - 

Donjl lis (nienUdis. 

Alludia proxima. 

(dnlolobd acuta. 

Psfjl k odes ten ehros'us . 

Bruch fftrff pcs pmievtosus {achat imus). 

Dorplus orievt(dis | “South [ndian Tnsi*cts,‘' p. 271. fig. Ill]’ 
is a common pest of seedlings in most districts, this ant attacking them 
from ])elovv-groim(] in the same way as a termite'. Watering the j)lants 
with Crude Oil Kmulsion or similar deterrent will ward olT such attack 
temporarily. 

AtJudta proxkua [ hhitomological Me'nioirs, Vol. I, ]>p. d 57 -r) 71 , tab. 
20 1 occurs on tin* h'aves, which are eaten b) thi' larva. Dusting the 
j)lants with kerosinized ashes is usually efTective in checking and avert- 
ing attack. 

(dfdoloha acuta South Indian insects,” ]>, 281, fig. 12 1 1 has been 
re])orted from rachmarlii as injuring cabbage seedlings i]i the grub stagei 
Watering with (Viide Oil Kmulsion or other deterrent and search in. tlie 
soil around the [dants are indicated as control measuri's. 

Psf/lkodcs tcnchrosus is a small Malticiue })eeth* which was reported 
from Jeolik()t(' and Dhim Tal as doitig extensive damag(' to seedling 
cabbages. Sprinkling the plants with kerosinized ashes should keep 
away pests of this sort. 

Brachfftrffpcs juntentosus (achatinus) |“ South Indian Insets ” p. 
536, tig. 430J is widely distributed in Bengal and Bihar and damages 
cabbage seedlings after tra.ns])laiitation. In the case of garden cultiva- 
tion, such as cabbages, the best means of control is to hunt down and 
kill these crickets in their burrows, %\hicli are usually easy to find 
especially in the evening when the crickets emerge. They may bc' 
flooded out w ith a little \vator and killed or, if a burroW' is found occupied, 
a little petrol may be poured in and the earth stamped down. 
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The leaves of well grown cabbage plants are eaten bv : — 

Athalia proxima, 

P ieris hr a ssiav . . 

,, canuiin. 

Agrotis ypsilon. 

Prodema lit lira. 

Plusia orichalcea. 

Croc idolo w in h in ota I is . 

Uellula undnlis. 

Plutidla maculipennis. 

Monole pin s i<jn ntn . 

Ph pilot ret a ch ota n ica . 

Flea beetles. 

Ta nym ec u s c iron m da I as . 

Athalia proxima was considered under seedlings. It also occurs on 
the leaves of grown, plants but do(*s little damage to these as a rul(‘. 

P ieris hrassiccv is a bad pest in most j)arts of Northern India. It is 
found all along the Himalayan Range from (Idtral to Rhutan and the 
Hills of Assam, penetrating into the Plains in the wint<‘r months in an 
area al)<)iit one hundred miles wide and parallel with the hills, straggling 
as far south as (Aittack. At Rusa, as I told you tin* other day, adults 
appear regulaily (‘very year about 1st February and two o?‘ thr(‘e 
broods occur in February afid March, the l)utterili(‘s all disappcairing 
about the end of A})ril. At Peshawar tin*. buttertii(*s appear in Oclobiu’ 
and are on the wing and brecMl until about the end of May. \V(‘ have 
examples from Bhagalpur, Pusa, Jjyall|)ur, Akalgarh (Punjab), P(\shawar, 
Ab])ottabad and Shillong. It is a serious pest of cabl)ag(‘. Tin' life- 
history is described in the Agricaltaral Journal oj India for January 
1912 and again in Enfotnological Memoirs, Yol. V, pp. 20-2^). (Anirol is 
C()m])arativoly easy if due precautions are taken, as tin' egg-mass(*s and 
batches of young gregarious larvae are easily sr'cn and colh'cted ; if tin) 
larva) are left until they scatter, control becomes more dillicult and 
the damage done is also greater. 

Pieris cnnidia occurs comnujjdy in the Jlill Districts throughout 
India and Burma. The caterpillar is said to danrage cabbages at 
Maymyo, in Upper P>urma, but the record re(piir(*s cojdir'mation. 

Agrotis ypsilon occurs fairly commonly on cabbages and does consi- 
derable damage when it does occur by boring into the head and often 
spoiling the whole plant for food. It also attacks seedlings as a 
regular cut-worm, when it can be grubbed out of the adjacent soil. Wh en 
inside the growri head, however, it rests there and does not go into the 
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soil in the daytime and the only thing to do is to extract it, if possible, 
before much damage has been done. 

Prodenia litura [“ South Indian Insects,” p. 377, tab. 19J attacks 
cabbages as it does practically all low-growing plants, but is not much 
of a pest, eating only the outer leaves. 

Plusia orichalcea is dcvscribed and figured in “ South Indian Insects,” 
pp. 393-394, fig. 260, and we have since issued a coloured plate showing 
the life-history. It is common throughout India and the caterpillar is 
often found on cabbage, but it is a very minor pest of this crop. 

Crocidoloniia hinotalis |7. c., p. 437, fig. 31 3J occurs commonly on 
cabbage but is chiefly a pest of plants kept for seed. We discussed 
this uiider mustard atid there is no more to add, but control oJi a garden 
crop such as cabbage is obviously easier than oji mustard. 

llellula utid(dis [L c., pp. 437-438, fig. 314] also occurs as a minor 
pest of cabbages, sometimes serious. This also was discussed under 
mustard and the same remark applies as to the last-named species. 

Ply fella maculi])ennls |/. c., p. 464, lig. 310| occurs throughout the 
whole World wherever cabbages arc grown by man and is a regular 
minor pest of this crop, eating holes iji the leaves. The simplest remedy 
in this case is to scpiash the caterpillars and pupic on the leaves. The 
cater])illa'* also bores into the heads, eating through several layers of 
leaf, and in this case the leaves may be opened up and the caterpillar 
s({uashed. 

Monolepta signafa |/.c., j). 310, fig. 159] occurs tliroughout India, 
usually as a minor })est on cabbage. The beetles may be caught in hand- 
nets. 

Phjfllotreta cJiotanica is a small blue-black Halticine beetle found at 
Pusa in small lunubcrs on cabbag<». It is scarcely a pest. It occurs 
at Mandalay. 

Other Flea-beetles, which may or may not be Phadon hrassiew, are 
also found commoidy. 

Tanifmecua circamdatm has been found on cabbage at Lahore, but 
we do 7iot know it as a pest. 

Mr. P. C. Sen. Opatrum beetles were seen on two occasions eating the leaves of 

cabbage and cauliflower at Dacca, in Bengal. 

Mr. Shroil. A yellow-striped Flea-beetle occurs on cabbage in the Katha District, 

Burma. It is PhpUotrcta vitfata. 

Mr. Fletcher. The stems of cabbages are sometimes attacked, especially in the Hills, 

by Euxoa segetum [“ South Indian Insects,” p. 375, fig, 237], which is 
generally a very difficult insect to check. The best thing to do, in the 
case of cabbages, is to grub out the ca^rpillars from the soil around the 
plants. 
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A termite, Microtermes obesi {anandi), has also been found attacking 
the roots and portions of stems underground of cabbages at Pusa and the 
plants attacked were apparently quite healthy. Watering ^vith a deter- 
rent, such as Crude Oil Emulsion, is indicated in such cases. 

A few sucking insects are found on cabbage, but the only ojie we need 
notice is Bagrada picta, which we considered \inder mustard. On cabbage 
it usually occurs late in the season and is generally only a pest on 
old plants, especially those kept for seed. Catching the bugs in hand- 
nets and spraying with a contact insecticide form the most elTective 
control-measures. 

In Burma Bagrada picta attacks cabbage seedlings also and this bug Mr. Shroff, 
is rather a serious pest. 

Tn India, as T said, it usually occurs only on old plants which are Mr. Fletcher, 
sometimes literally covered with these hugs. Bagrada picta is distinctly 
a sporadic insect in its appearance and in some years is very jibmidant 
in districts where it is usually scarcely noticed. It would be interesting 
to know the exact causes underlying such sporadic oidbreaks. 

Cauliflower (Brassica olcracea caul iff ora). 

Cauliflower is botanically a mere cultivated variety of cabbage and 
its pests are jiHctically the same, so we need only run over them l)riefly. 

Cauliflower seedlings are attacked by : — 

Dor I/I us 0 rien fa I is . 

Termites. 

Brachytrgpes portentosus (achat inus). 

Chiloloba acuta, larva. 

Psyl I iodes tcnchros }fs. 

Dorglus oricMtalis and Termites attack the seedlings b(‘low the ground 
and can only be kept away by deterrents. As regards Dorglus oriental is, 
this occurs every year at Pusa and of various soil insecticides we liavo 
tried against this, our experience has been that Chude Oil Emulsion is 
the best. The same remark apjdies to termites, tln^ species conceiTied 
at Pusa being Microtermes obesi (anandi). 

Brachytrgpes portentosus was considered under cabbage and tiiere is 
nothing special to say about it as regards cauliflower. 

The grubs of Chiloloba acuta were reported from Paclimarhi as attack- 
ing cauliflower seedlings. 

Psylliodes tenehrosus was reported as doing great damage to seedlings 
at Jeolikote in November 1909 and as having devastated a garden at 
JBhim Tal at the end of February 1912. 
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Mr. Shroff. 
Mr. Fletcher. 


Leaf-eating insects on cauliflower include : — 

Pieris hrassiccB. 

Plutella 'inaculipennis. 

Plusia signata, 

„ orichalcea. 

Crocidolomia binotalia. 

Hellula undalis. 

Agrotis ypsilon. 

Athalia proxima, 

Monolepta sigiiata, 

Phyllotreta chotanica. 

All of these were included under cabbage and there is little to add here- 
except that the larva of Hellula undalis bores the stem of cauliflower 
and that Phyllotreta chotanica occurred in large numbers at Pusa in 
March 1910. 

In addition to the foregoing leaf-eaters, we have : — 

Plusia ni. 

Plusia ni has been bred at Pusa and Lahore on cauliflower and at 
8urat and Kumbhariya (Surat) on cabbage, but it is scarcely a pest. 

Phyllotreta vittata also occurs on cauliflower in the Katha District,, 
Purina. 

The flowers of cauliflower are attacked by Aphids ; but these are 
scarcely jiosts as a rule ; and the seed-pods are attacked by Bagrada picta 
in the same way as cabbage. 

Knol-Koiil (Brassica oleracea caula-rapa). 

[Kohl-rabi.] 

The only important pest found on knol-kohl is Hellula undalis which 
was considered under mustard. 

Hellula undalis feeds on the leaves, webbing them up, and also bores 
in the root. In the coloured plate, a knol-khol is shown in figure 0, which 
shows how the eggs are laid, and how the caterpillars w'eb up the leaves 
and bore in tlie tuberous root, the entrances of their tunnels being marked 
by the masses of extruded frass. Prompt destruction of the first lot 
of larvie is tlie only control-method. 

Turnip {Brassica sp.). 

Turnip leaves are attacked by : — 

Athalia proxima. 

Crocidolom ia hinotalis. 

Flea Beetles. 
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All these have just been considered, and there is no more to 
add. These insects do not appear to be very serious pests as a rule. 

Bagrada picta also occurs on turnip in the same way as on cabbage. 

Beet-root {Beta mUjarts). 

The leaves are attacked by : — 

Monolepta signata. 

Tanymecus indicus. 

Hellula undalis. 

All of these have been discussed before. Tanymecus indicus was 
once found bad at Pusa and Hellula undalis bores in the roots also. 

Sugar- I^eet. 

The form of beet-root cultivated for sugar has been tried in the North- 
West Frontier Province and Lapliygma exigua caterpillars occurred on 
the leaves in some numbers. This may prove a pest if the cultivation 
is extended. 

Silver Beet is grown as a fodder crop at Coimbatore. Prodenia, Mr. Ramakrishna 
Laphygma and other common pests attacked this crop very badly, Ayyar. 

Radish {Baphanus sativus). 

The pests of radish are very similar to those of mustard ajid cabbage. Fletcher. 
Hellula undalis, and sometimes also Crocidolomia, bore in the roots, and 
on the leaves we get : — 

Atlialia proxima. 

Diacrisia obliqua. 

Laphygina ex igua . 

Plusia orichalcea. 

Crocidolomia h inotalis. 

Hellula undalis. 

Plulella maculipennis. 

Monolepta signata. 

Bagrada picta. 

We have already gone over all these and there is nothing special to 
add as regards radish. 


Lettuce (Lactuca saliva). 
The pests noted on lettuce leaves include — 

Pieris hrassicce. 

Oxyptilus lactuccp. 
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Pier is hrassiac has occurred on lettuce at Pusa rather late in the 
season, but is not a re;*ular pest. 

OjLijptihis Ifictucw was reared from larvae sent to us from Dehra Dun 
as found on lettuce. It is an undescribed species, in general appearance 
very like Sphenarches cafjer. Whether it does any damage we do not 
know. It was only sent in once. 

(’ress (Lepidiinn sdticum). 

Tlie leaves of cress are eaten by : — 

Athalid proxium. 

(U'ocidolom ia hinofal is. 

Jjoth of these were considered under mustard and there is no more 
to add r(‘garding their occurrence on cress. 

OTHER VEUETABT.EH AXJJ (T)NDIMENTS 

Potato (Solanudf tuherosHni). 

"Mr. Fletcher. Potato seedlings are attacked by: — 

(ionocephdhim (Opdfrudi) spp. 

A (/rot is jfps iJdn. 

,, c-H.i(/rian. 

JAf.iOd snfefdut. 

(iodoccpfididdi {Opdfrfon) of various sj)eeios, generally referred to 
<r. deprcssdiif. ar(‘ said to eat sometimes into tlie stems of older jdants 
and also attack seedlings, but the amount of damage iloiU' and its real 
cause seem to recjuire further investigation. The adult beetles seem to 
fi‘e<l only on decaying vegetabh* matter. 

.It/rofis ifpsilon occurs throughout Northern India and mostly in a 
belt of about one liundred miles wide and parallel with the Himalayas, 
straggling as far as Nagpur and Jessore. Apparently not known in 
WestiM’u or Southern India, but probably occurs, as it is found in (Vylon. 
It has been reared on potato at Jubbalpur, in the Central Provinces, 
and probably occurs in most potato-growiiig districts in Northern India, 
the larva cutting the young ])lants and eating into the stems of larger 
plants. Control on a largo, scale by Andres — Maire traps and in garden 
})lots by grubbing up the cater})illars. 

Aijrotis c-ni(jn(m occurs at .fubbalpur, usually every year, as a pest 
of potato. Control by hand-collection of the caterpillars. 

Euxoa se(jet\im South Indian Insects,’’ p. 375, fig. 237] occurs 
throughout India, Burma and Ceylon, more commonly in the Hill Dis- 
tricts, and is often a serious pest of potato in the Hills. In the Shevaroy 
Hills there was a very bad attack on potato in 1912. Control by grubbing 
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up the caterpillars is the best method as a rule. Spraying!; is not effective, 
as the caterpillars prefer to feed on the roots and undernroiind portions 
of the stems. 

Eating the leaves we find : — 

Plus i a orichalcm. 

M onoleptn orirufuJis. 

E pilach na 2S‘ p u n ctu fa . 

,, VJ-stif/hta. 

Elea beetles. 

.1 fnu’fonijvh us pere(jrin us. 

Mffl locc rus sub f(( sc ia t us. 

Plusia orichalcca is scarcely a pest on potato. 

Monolepta or leaf alls was found at Itanupur. Otherwise we do not 
seem to know this ijisect. 

EpilacJnuf 'JS-puNc/afa and E. dodecasti<fUia | “South Indian Insects,'* 
p. 292, tab. t)| both occur commonly on [)otato and sometimes do con- 
siderable damai>(' in the Idains. (Jollectiou by Jiand of tin' insi'cts in all 
sta.ues and in bad cases spraying of the alVect<Ml plants will ]>rovide 
control. 

Flea-beet l(‘s occur commonly as minor pests, occasionally serious, 
but we know nothing of the species concerned. Collect ion by hand- 
nets, where necessary, will provide control. 

Atnictonifchus pcrcijrinus was found on ])otato at (/uttack but was 
probably a mere casual visitor atul not a ])est. 

M ffUoccr}(s subfasciat us is recorded on potato at Ootacamund. but 
we do not know liow far it is a pest. 

The suckine insects found on potato inchuh? ; — 

Nczar<( ciridula. 

A[)hids. 

Nezara ciridula is llyured in “South Indian. Insects,” pp. '17.‘)-J7I. 
fie. 352, and the life-history is shown ij) a coloureil plate sinc(' issued. 
It may be observed that the coloration of both immature and ndult 
buiis is very variable. Nezara ciridula is fairly common on potato, 
usually occurriiiii’ as a minor pest. The }>u,us may be collected in hand- 
nets. 

Aphids are of conmion occurrence on tlie leaves and stems and C(m- 
siderable damaye may be done at times, but control on a field scale is 
rather a matter for natuial predators. 

The roots and tubers are attacked by : — 

Dorfjlus orientalis. 

,, labiatus. 
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Dorylus orientalis [“ South Indian Insects,’’ p. 274, fig. Ill] occurs 
in most parts of India and occasionally attacks the underground portions 
of potato plants. Watering with a deterrent, such as Crude Oil Emul- 
sion, will drive them away temporarily. 

Mr. S. R. Gupta. Dorylus is very bad on potato in Assam. The ants bore the tubers 
and cut the roots. 

Mr. Fletcher. Dorylus Uihiatus has been reported from Coorg as attacking potato 

in the same way as D. orientalis. 

The steins of potato are bored by : — 

Leucinodes orhonalis. 

Phthor imcpa operculella. 

Leucinodes orhonalis was found boring iji top-shoots of potato at 
Poona, but this habit is very unusual. [See Entomological Note 71, 
in Bulletin 59.] 

Plitliorim(ra opercMlella was found to bore into shoots in confinement 
but this habit has not been noticed in the hold in India. 

Brinjal (Solanum melonrjena). 

Brinjal seedlings are attacked by : — 

Solenops is yeminata. 

Elea-bcetles. 

Halticus minulus. 

Solenopsis (jeminata [“ South Indian Insects,” pp. 274-275, lig. 112] 
was reported as damaging brinjal seedlings in Calcutta. In such cases 
the ants could probably be kept away by sprinkling the plants with 
kcrosinized ashes. 

Flea-beetles and Halticus minutus attack seedlings in the seed-beds 
and may kill the young plants, whose leaves become spotted with yellow. 
Control by hand-nets. 

Brinjal leaves arc eaten by : — 

Epilachna IZ-stlyma. 

,, 2S-punciata. 

M y I loce r us subfasciatu s . 

,, bla nd us. 

Laphyyma exigua. 

Euhlemma olivacea. 

Plotheia nephelotis. 

Acherontia styx. 

Nephopteryx minutella, 

Phycita clientella. 

Pachyzancla bipunctalis. 

Pterophorus lienigianus. 






Euhlemma oUvaeea, Wlk- 

Fig. 1, two clusters of egg on a leaf. 

Fig. 2, a single egg viewed from above. 

Fig. 2, a single egg viewed from side. 

Figs. 4 end D, full-grown eaterpillars, colour varieties. 

Fig. 0, pupa. 

Fig. 7, moth sitting on leaf. 

Fig. 8, moth with wings spread. 

The brinjal shoot shows a loaf iicwly attacked and and her leaf in an advanced f^tage 
of attack. 

The small outline figures indicate the natural sizes. 
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Phthorinuva hhipsi<fona. 

,, cnjasiitut. 

,, opvrculella. 

Orthacris sp. 

A tracto}iiorph(i crcnulafa. 

Epihichud dodecasfigtnn \’' South Indian Insocts,'' ]). 29*2. tab. 0 ] and 
E. 2S-puncl(tf(i are always inijior, often major ])ests, of hrinjal, tlie larvae 
and heotlos hotli eatiny tiie leaves. The heefles may 1 h‘ collect (‘d hy 
hand in all staycs and s[)iayin^ witli a stomach-poison clone when ncctvs- 
sary. 

M {jUocn'Kii su})j(tsci(itus | Marshall, Fnuna of hnlid, ('HrcNhoH/dd , 
VoL I, ])[). .‘>ir)-;31()| was found on hrinjal at Saidapet, hni. is not a jx'st so 
far as we know. It was also found on potato at Ootacaimind. 

Mf/J]()(riH,s bhindus |/.r,, pp. 1 , fin. ltd | o(‘cnrr(‘d on hiinjal 

at Lyallpur. and is recorded from Madras, P>enyal, Ihhar and Kinnia. 
It is Jiot a p(‘st so far as is known. 

L(t jdtipiiHd (\ri(fU(t is not common on hrinjal ainl cannot Ix' calhal a- jx'st 
of this ))lant. 

Edblcuinut oU raced is descrihed and liunred in “ Soiit h Indian Insects/’ 
}>p. -‘JSO-oSI. tin. 211. and th(‘ life-history is shown in d<‘tail in a. luwv 
coloured plate. Tin* cal <‘rpillar f(‘eds inside a fohhxl hsaf which is nsnally 
rolled from t In* t ij) npw ards and t hi‘ cat erpillar tfaxls on t he leaf-suhst an(M‘ 
of the roll in which it is contained. Ihipat ion tak(*s plac(‘ inside* t in* rolh'd 
leaf, wdu(‘h is discoloured and thus conspicuous. 'This ins(‘ct is a. minor 
])est^ as a rule, hut- occasionally very d(‘st met i ve. 'rin* alh‘c((‘d, i e>lled 
leaves shoidd l)e Inoid-picked and hnrnt. and, in Northern India, all dry 
and old leaves should he hnrnt in tin' winle'i* mo?dhs. Tin* caterpillar 
does not hole* into shoots as state'd in hd/fdtt I nsccl Ecsis, p. Idd. 

J*l()flt(‘id id’phcJotis is an unpul»lished manuscript, nann* of a Sarro- 
thripine Noctuid which is a minor p<*st of hrinjal. on which it, has he(‘n 
rea!(*d at (’alicut. ( \)imhator<*, dhruvallur. and M<*lrosepui'ani (Mailras), 
Naypur and Lhisa. and at Ilayniri (Ifellaiv Jtistrict) on Eoltunun. raiU/io- 
cdt'jdUH, a wild solanaceous })laiit. This is evidently the same ins<*ct as 
that dc'serihed in ''South Indian ljis(*cts,'’ p. fie. 21h, as the. “ Hiin jal 
SaiTothripine.” The cateijiillar attrihiited t,o this s])e*cies in Imlian 
Insect Life/’ ]). 449, is piohahlv the larva f)f Eublcnncd oliracfft ; the 
caterpillar of the present insect is hairy and yellow and lives exposed on 
the leaves. 

Acherontin stt/x |'‘ South Indian Insects,” p. lt)'2, tal). 21] is common 
throughout tlie Plains of India and Burma as a minor pest of hrinjal. 
The large caterpillars may be hand-picked. 
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Nepkoj)teryx minutella was reared at Pusa in small numbers in August 
and September 1912 from caterpillars on brinjal leaves, but did not occur 
as a pest. It is recorded from South India, Ceylon and Burma. 

Phycita clienlella is recorded from Calcutta, Bombay and Ceylon. It 
has been reared at Pusa from larvae rolling brinjal leaves, but has not 
occurred as a pest. 

Pachyzancla hipunctalis {cegrotalis) occurs throughout India (except 
North-West) and Ceylon. It has been bred at Pusa on Alternanthera 
sessilis and on croton, and at Coimbatore on brinjal and in brinjal shoots. 
It does nut seem to have been noted as attacking any crop-plant except 
at Coimbatore. [“ South Indian Insects,” pp. 440-441, fig. 317.] 

Pterophorus lienvjianus South Indian Insects,” p. 445, fig. 322] 
occurs throughout Tndia,^ Burma and Ceylon. It has been reared on 
brinjal at Coimbatore and in the Godavari delta but is scarcely a pest. 

Phthorimwa hhipsigona has been reared at Coimbatore, Saidapet and 
Nagpur from larvae boring and feeding in flower-buds of brinjal. Pro- 
bably widely distributed in the Plains of India as a minor pest of brinjal. 
It is also reported to bore into the fruits in Nagpur. 

It bores into the flower-buds and is a bad pest of brinjal in the hot 
season in the C^entral Provinces. 

Phthorhmva hlapsigona is bad in brinjal buds in Madras also. 

We have searched for it at Pusa but without success so far, so it is 
evidently not much of a pest in Bihar. 

Phthorimeva eryasima, however, is another species which we have found 
at Pusa, wliere the caterpillars mine brinjal leaves ifi February and 
March. It is scarcely a pest and is probably widely distributed in the 
Plains of India. 

Phfliorinnvd opcrculella was found at Dliarwar mining brinjal leaves, 
as related in Entomological Note 77, in Bulletin 59. 

Oi'fliao'is sp. South Indian Insects,” p. 527, lig. 42f)l occurs in 
^Southern India as a minor pest of brinjal leaves. 

Atrartomorphd crenuhita [l.c., p. 528, tig. 121] also occurs on brinjal 
as a minor |)est. It may be hand-picke'd. 

Tlie buds of brinjal are attacked by Phihorwicva blapsiyona, as we 
have just seen, and also by Solenopsis geminafa [/.c., pp. 274-275, fig, 112]. 

The fruits are bored by Leucinodes orl)onalis [/.c., p. 430, tab. 30, figs. 
5-9], whose caterpillar bores in the fruits as a rule but is also found in the 
shoots. It is widely distributed throughout our limits and is a very bad 
pest. Collection and destruction of attacked shoots and fruits seems to 
be the only remedy. Besides brinjal, L. orhonalis has been found in 
Solanuni xanthocarpum, a wild plant, and in Solanum nignm, which is 
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used as a vegetable in Southern India, the fruits being steeped in salt 
and water and then dried in the sun. 

The stems of brinjal, besides L. orbonalis, are bored by the caterpillar 
of Euzoj)hera 'perticella [/.c., p. 428, tab. 30, figs. 1-4], which is a serious 
pest. The affected plants and shoots wither and should be removed 
and destroyed. 

Sucking insects on brinjal include : — 

Aspongopus jmws. 

A n oplocnemis phasi mi a . 

TJrentius echinus. 

Aphids. 

Phen ococcus in sol i I us. 


Aspongopns janus [“ South Indian Insects,'’ pp. 476-477, fig. 358] 
is common throughout the Plains and is sometimes a minor pest of 
brinjal. The bugs may easily be hand-picked. 

Anoplocti'emis pkasiana \l.c., pp. 477-478, fig. 360] sometimes occurs 
in some numbers on brinjal but is scarcely a pest. 

Collection by hand is the obvious remedy. 

Urenlius echinus |7.c., p. 485, fig. 370] is common throughout the 
Plains and is sometimes a serious pest of brinjal, the leaves attacked 
turning yellow, drying up and falling off the plant. In garden areas 
spraying with a contact insecticide can be done. 

Aphids are sometimes b'ad on brinjal but we do not know what is the 
species concerned. 

Aphids are very bad on brinjal leaves in North Gujarat. Mr* Jhaveri. 

Phenococcus insolifus, a 8cale-insect, occurs in Soutliern India on Mr. Fletcher, 
brinjal and is sometimes very bad, covering the whole plant so that this 
looks white. 

Phenococcus is very bad on brinjal at Coimbatore. Mr. Ramakrishna 

Ayyar* 


Tomato {Lycopersicum csculenlum). 

Tomato leaves are eaten by : — Mr. Fletcher. 

Prodenift li/ura. 

E p ilach na 28~p unefa la . 

,, 12-sligma. 

Prodenia litura occasionally occurs but is not a usual or serious })est. 

The two species of Epilachna are sometimes bad on tomato leaves. 

We took these under potato. 

The fruits of tomato are occasionally bored by the caterpillar of 
Heliothis obsoleta but this is not a serious pest of tomato as a rule. 
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Mr. Jhaveri. 

Mr. Fletcher. 

Mr. Bamakriehna 
Ayyar. 

Mr. Fletcher. 

Mr. P. C. Sen. 

Mr. Fletcher. 


Mr. Khare. 
Mr. Fletcher. 


Mr. Ratiram. 
Mr. Fletcher. 


Euzojphera perticella bores in the stems at times but only seems to 
have been noticed doing this in Bombay. 

Euzophera perticelia occurs in tomato stems in Surat. 

Collection and destruction of attacked stems is the only thing to do. 

Sucking insects on tomato include Mites and Mealy-bugs, the latter 
being generally Pseudococcus (Dactylopius) virgatus and being sometimes 
rather bad. 

Mealy-bugs occur on tomato at Coimbatore. 

Chillies {Capsicum spp.). 

Chilli seedlings are sometimes attacked by BracJiytrypes portentosus 
{achatinus) which we have already considered several times. 

BracJiytrypes was found cutting the young plants. It was bad at 
Dacca. 

The leaves arc eaten by Monolepta signata and Laphygma exigua but 
these are not important pests of this plant. 

Boring in the stem one finds Euzophera perticella [see under brinjal] 
but it is not serious as a pest of chillies. 

The fruits of chillies are occasionally attacked by fruit-flies and 
Chcptodacus ferrugineus dorsalis was bred from Capsicum frutescens at 
Mandalay and from American chillies at Mayniyo. This fly, however, 
has not been noticed as a pest. 

At Nagpur chilli fruits are malformed by a Chalcidid which causes 
a gall. The damage done is considerable. 

We do not know about that and would like to see it if it occurs again. 

Sucking insects on chilli plants include : — 

Lygeeus pandurus, 

Jassids. 

Aphids. 

Thrips. 

Lygeeus pandurus [“ South Indian Insects,” p. 481, fig. 366] occurs 
commonly on the plants but is not known to be a pest. 

Jassids sometimes occur in numbers and do som^ damage, but we 
do not know the species concerned. They might be collected in bag 
or hand-nets. 

Jassids are found on chillies in Berar. 

Aphids and Thrips also occur but are very minor pests as a rule. 

The roots are attacked by termites which sometimes do a good deal 
of damage. Only general control methods seem to be applicable. 





Heru convolvuli^ linn. 


Fig. i. yoiing oaterpillars on loaves ; 

Fig. 2. A nearly full-grown caterpillar ; 

Fig. 3. Pupa in its underground ohamher; 
Fig. 4. Moth in repose ; 

Fig. 6. Moth with wings outspread. 
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Sweet Potaj'O {I jxmcea batatas). 

The leaves of Sweet Potato arc attacked by a good many insects Fletdier 
but few of these arc of any real importance. We find : — 

Euchromia j>olymena. 

Diacrisia obliqua. 

Estigmen e lact i n ea . 

Prodenia lltiira. 

Catephia wqaieta. 

Herse convolvuli. 

A spidomorpha m iliaris. 

,, indicn. 

Pilemostonui tnlineata. 

Metriona varians. 

,, circiinidata. 

Coptocycla sp. 

Cassid. 

Oncocephala tuherculata. 

Blosyrus asellus. 

31 yl I over us sahulosus . 

Euchromia j^ohjrnenaAnx^^ been found in Travancorc as an occasional 
minor pest, as related in Entomological Note 61 in Bulletin 59. 

Diacrisia obliqua occasionally occurs in districts whe] (‘ it is common. 

There is nothing special to say about it. 

Estifpncne lactinca occasionally occurs but is scaicely a ])est. 

Prodenia lilura occasionally occurs on sweet ])otato but is of little, 
importance as a post. 

Catephia inquiela has been found in small numbers on the leaY('s 
and is sporadically a minor pest in North Bihar. It has also been reared 
at Pusa on young sugarcane. Wc have also moths from Myingyan, in 
Upper Burma, from Coimbatore and Siruguppa (Bellary District). 

Herse convokmli is common and may be looked on as a ini nor p<*st, 
although it does not do much damage as a rule. The caterpillars may be 
hand-picked. 

Aspidomorpha rniliaris South Indian lUvSects,’’ ])p. 316-317, fig. 

168] has a wide distribution in South-Easten Asia, having been recordcfl^ 
from the Malay Peninsula, Philippines, Sunda Islands, New Guinea 
India, Yunnan and Tonkin. It is common throughout India and does a 
little damage at times by the larvse feeding on the leaves, but it is scarcely 
a pest. It also breeds on wild species of Ipmnwa. Cassidocida aspido- 
morphcB, Crawf., was reared from larvae of A. rniliaris at Bangalore. 

x2 
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Aspidotnorpha indica seems to be widely distributed throughout 
India and Burma and has been reared on sweet potato at Moulmein 
and Pusa. It is scarcely a pest. 

Pilemoslomd Inllneata we have from Tatkon (Burma), Lebong, 
Masuri, Chapra and Pusa. At Tatkon it was found on sweet potato 
and has been bred on this at Pusa. It is an occasional minor pest. 

Melrionn variftas has been reared at Pusa on sweet potato and has 
also been found on Ipoinwa sp. at Bulsar (Bombay). It is scarcely a 
pest. 

Mi^lriona clrcumdata lias been reared on sweet potato at Pusa and we 
have it also from Chapra, Dacca and Surat. It is scarcely a ])est. 

(Joptocf/cld sp. [“South Indian rnsects,” p. 317, fig. 169J occurs in 
Madras on sw(i(it-potato but is scarcely a pest. 

Another Cassid, unidentifii'd as yet, was found on sweet potato at 
Moulnnun. 

Oiirocephald tubemdafa (Hispina^) has been reared on sweet potato 
at Pusa and C^iimbatore and we have it also from Bulsar (Bombay). 
It is not a pest. 

yi/o.s‘y//vAsw/.se/^/.v 1 Marshall, Fauva oj i)\dia, (UncuUoiu'dd', I, 33] 
has been found at Pusa in small numlxus on swe(‘t potato, but is not a 
p(*st. 

Mi/lloccrffs s(djalof<Ks |/.r., p. 330 1 has also been found on sweet jiotato 
at Pusa but. seems to be a mere casual visitor. 

The stems of sw(M‘t potato are attaeked by : — 

(UmocvphdUini sp. 

Otn ph isd (t K(f,sfo7tfo.Sidis. 

( \f/lds jorwicnrins. 

A small species of (rotiocrpludwin was found at Moidmein in September 
PJll on the soil around sweet potato plants whose stems were found 
dead or dying, evidently as the result of some insect attack. The 
beeth's were not actually noticed to eat the stenns but the circumstances 
were decidedly suspicious. 

Omphisa diKtsfontosafis is included in South Indian Insects,’* pp. 
439“ lit), fig. 31<>. as a potential pest of sweet potato. It is common 
in India, the larva boring in stems of wild Iponimt, but has not yet 
actually beim found on sweet potato. I expect, however, that it will 
occur. 

Cplas lormicarius bores in the shoots but we will take it under tubers. 

The tubers of swei't potato are attacked by : — 

Ci/I((s forni ianitfs. 

Met as id con total is. 
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Cylas formicorius [“ Soutli Inciiaii Insects,’’ pp. 334-335, tab. 12 1 is 
common throughout, most parts of India ami we have it iVom Peradeniya 
(Ceylon), Coimbatore, Manjri (Bombay), Poona, Surat, Damoli (Central 
Provinces), and Pusa, but we have no examples from Burma, Assam 
or the United Provinces or northwards of that. Outside of India 
it is known from the Seychelles, Madagascar, .lava, Philippin(\s, Bourn, 

Hawaii, China, North Australia, Southern United States, Antilles and 
Guiana. It is probably an endemic Indian species which has been spread 
artificially with sweet potato tubers. 

So far as we are concerned, it is by far the worst pest, of swc(d> potato 
and docs very serious damage. Control is very dillicult, one point 
about it beijig that the attack is often not noticeable until the damage 
has been done and the beetles are seen emerged and nesting on the leaves. 

The beetles are attracted to light anti some may be caught by light- 
traps but this is not (Elective as a control. Some bcelh's may also be 
caught in hand-nets or bag-nets swept over the foliage, l)ut tliis again is 
not effective and, 1)V the tifne that large numbers of Ixalles ar(^ caught 
in this way, it generally means that they have (unerged from the tubers 
and that tlie damage lias b(‘(Mi done. The planting of dec'ji-rooting 
varieties has also been suggested, but the eggs may be, laid influx stems 
in which case the grubs are able to bore down into the tubers even 
when these are well Ixdow tlie ground. VVe do not know of any immune 
variidies of sw(;et ])otato. Tlui best thing to do seems to be to k(‘,ep a 
sharp look-out for t he app<‘arance of the first adnlt beetles in t lie foliage 
and to liarv(^st the crop as soon as possible thercTifter. When the crop 
i.s dug, infested tubers should not be thrown away, as is often domn but 
should be boiled and, if not too badly infested, may ))(^ bal to cattle. 

Probably it fe(‘ds also on wild species of Lpomwd but we have, no records 
of such food plant s ; if this is the case, such wild f jtonxtyt should be 
destroyed as far as possible in areas where swi^et pcjtat o is gj’own. 

By harvesting early, it has been found that damage is reduced, and, Mr. Ghosb. 
indeed, practically avoided. 

Mcldsia conidUfUs was found as a pest at Pusa in March 1907, the. Mr. Fletcher. 
larVcT boring into tin; tubers below-ground. It has not since been noted 
to do damage altliougb moths were caiiglit in duly 1910 and March 
1915. This species is (igured in “ Indian fnsect Jjife,’’ tab. 52, tigs. 

1-4. It has been recorded from Tibet, K.ashmir, Simla, Perozepur 
and Pusa, but is ajiparently not a common insect as a nde. 

Sucking insects found cm sweet potato include : — 

( rr(( plosfclhus .srrvd.s. 

Ilallicus tnhivhis. 
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Graftostethus servus [“ South Indian Insects,” p. 482, fig. 366] is 
common on sweet potato throughout India but is probably not a pest. 
It sometimes occurs in numbers and may be collected in nets. 

Halticus minutus is a small Capsid bug, in appearance very similar 
to a Flea-beetle. When at Moulmein in September 1914 I found this 
in large numbers on sweet potato, and it was undoubtedly a pest, the 
leaves being spotted with punctures. It is probably common in moat 
districts but that is the only occasion on which it seems to have been 
noticed in any numbers. It could be collected in hand-nets if suflS.- 
ciently abundant. 

Jerusalem Artichoke (Helianthus (uherosns). 

Artichoke is nearly allied to Sunflower which we took under oil- 
seeds. The leaves are eaten by : — 

Diacrisia obliqua. 

Pachnephorus hretinghami. 

Diacrisia ohliqua occurs on artichoke much as it does on sunflower 
and the egg-masses and clusters of young larvae should be picked off. 

Pachnepliorus bretingliami has been found at Pusa but is not much 
of a pest. 

The roots of artichoke are sometimes attacked by Doryhis orientalist 
which we have already considered several times and there is nothing 
special to say about it. 


Asparagus. 

Asparagus seems to have few pests in India, but a Coreid bug, a 
species of Brachytes, was sent to us recently from Solan, near Simla, 
as attacking asparagus. In such cases the bugs could be collected by 
hand. 


Gcnger (Zingiber officinale). 

Ginger is grown principally on the Malabar Coast and in Southern 
Burma. The leaves are attacked by Udaspes folus South Indian 
Insects,” p. 420, fig. 295], which is sporadically serious as a pest, the 
caterpillar rolling the leaves : when in numbers the folded leaves con- 
taining the larvaB and pupse are easily seen and the immature insects 
collected by hand. 

The stems and rhizomes of ginger are also bored by the caterpillar 
of DicJiocrocis pnnctiferalis [/.c., p. 433, tab. 34]. It is not usually a 
serious pest on ginger and the only remedy is to destroy the attacked 
portions of the plants. 
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Calobata sp. has also been bred from decaying roots of ginger plants 
Indian Insect Life,” p. 631, fig. 416J but it is doubtful whether it 
attacks healthy plants. 

Turmeric (Curcunm longa). 

The leaves of turjueric are eaten b}^ : — 

Udaspes joins. 

Diacrisia obliqua. 

Udaspes folus [“ South Indian Insects,” p. 420, fig. 2951 is a sporadi- 
cally serious pest of turmeric, principally in Southern India. The 
grcenisli caterpillar folds the leaves and pupation takes place in the 
folded leaf. In 1912 at Coimbatore about thirty per cent, of the leaves 
were folded by these caterpillars in a crop of turmeric. The fold('d heaves 
are easily seen and the enclosed larvie and pupse may be collected by 
hand. 

Diacrisia obliqva occasionally attacks turmeric, chiefly in Bengal 
and Bihar. The masses of young larvje should l)e hand-picked before 
they have spread. 

The stem of turmeric is bored by Dicliocrocis pinicfilc)'(dis |7.r*.. |). B.h'b 
tab. .‘U], which also occurs in wild turmeric. The damage done is not 
serious as a rule and ihe only remedy is destruction of the a11{ick(‘d 
stems. 

The rhizomes are attacked by : — 

Calobata sp. 

Asp id i()h(s ha rt i i. 

,, carcunur. 

Calobata sp. is common is turmeric rhizomes but is always found 
in rotting portions and it is not clear whether it actually does damage 
or is merely a decay-feeder. 

Aspidiotus hartii was found on turmeric rhizomes at Boona in March 
1914 and identified as /I. hartii by Mr. Oreen in October 1915. A. 
hartii was described on yams in Ihe West Indies and the Indian species 
is perhaps the next. 

Aspidiotus cwm/wiUMs an undescribed species, so named by Mr. (JrtHui 
from specimens found at Poona Nat. Hist. Soc. Jourrutl, XXI II., 
135], the rhizomes being covered with this scale. It is possible that 
this is identical with the material formerly named as A. hartii by Mr. 
Green. 

Stephanitis typicus South Indian Insects,” pp. 481-485, fig. 309] 
is common on turmeric in Southern India and is at times a minor pest, 
the attacked leaves, where punctured, being spotted with yellow and 
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ultimately the whole leaf assuming an unhealthy yellow tintjje. Control 
is hardly required on a field scale, but, fE so, a soap spray would probably 
be effective. 

Panchfdothri'ps indicus is described in Rf^cords Indian Masenni VII, 
pp. 257-260, tab., from examples collected many years ago in 
Southern India, where it was stated to have damaged turmeric. It 
does not seem to have })een noticed of recent years. This is the bisect 
referred to as SiUla fhcyidu in Indian Masenni Notes, Vol. I, p. 109. 

yV.MARANTHUS {Amaranlus spp.) 

The leaves of Amaranthus are eaten by : — 

La phffcjina exi(fna . 

IJjfmen m jasdalis, 

Eret m ocera ini pa dell a . 
llffpomeces stfuamosas. 

A tradomorpha cren a la (a. 

Laphfpinia eri<jaa |“ Soulh Indian lns(‘cts,” pp. 57S-379, fig. 210] 
occurs commonly on Amaranthus but is not much of a pest. 

Jlipnenia jaseialis [/.c. jip. 151-152, fig 507] is common throughout 
India, Jlurma and (.‘eylon. We have examples itvart'd on Amaranthus 
at Pusa, Cuttack, Sural, and Trivandrum : at (’oimbalois* oji TriantJijfna 
'tnono<fjfna and Silver Beet ; at Pusa on mangold wurz(‘l leaves, on 
on Coleus, and on (Jelosia crislala, at Poona on bc'et, and at Mandalay 
on Whiter Pet‘.t. It also feeds on Ahernanthera . ll is a. minor pest on 
Amaranthus, occasionally doing serious damage in gardens. 

Eref/noeera itnpadeUa |/.c., p. 161. tig. 557 J occurs on the to])shoots 
which are webl)ed up liy the cattapillar. In Madras it has not been 
noted to do damag«^, but in Pihar plants, especially single plants, are 
sometimes badly weblied up and (‘aten back. The weblx'd tops should 
be dost I'oytHl. 

11 }fpo}neees sipnonosus | Marshall, Fauna oj India, Curculionidw 1. 
116-117, fig. 59 1 was foinid on .Amaranthus at Mandalay but we do not 
know flow far it is a pest. It does not seem to occur within our limits 
cxce])t in Purina. 

Alractoinorpha crenniafa eats tlu'. leaves but is not serious as a pest. 
AVe took this under tobacco. The grasshoppers may be collected by 
hand. 

55ie stems of Amaranthus are bored by Lixus hrachyrrhinus, which 
is described and figured in “ South Indian Insects,’' pp. 331-352, fig. 189, 
and of which we have since issued a coloured plate showing the lifehistory. 
There is not much to add to the account already given. As a rule, 




tdmul^hrachyrrhinus, Bohemauh. 

s 

Fig. I* All affoctod plant Hhowing the charactoristio Bwelliiig^; 
Fig. 2. tDie affected etem out open to shoiv the gmb ineide ; 
Fig. 3. Gnib {magnified ) } 

Fig. 4. Pupa (mfl^ified ) ; 

Fig. 0. The a^lt beetle (magnified) ; 

Fii^irea in ontlino ehow the natural sixea 
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several gnibs are found in one stem, which swells up and assumes a 
characteristic gall-like appearance at the point of attack ; this is 
brought out in figure 1 in the coloured plate. This weevil is a minor 
pest of cultivated forms of Amaranthus and systematic destruction of 
attacked plants is the only way to reduce damage. Lixus brachyrrhimis 
seems to be widely distributed throughout the Plains of India and 
Burma. 

Onion (Allium cepa). 

The leaves of onion are attacked by : — 

Lajphyqnia exiyua. 

Ayr Otis ypsilon. 

Thrips. 

Aphids. 

The caterpillars of Laphyyma exiyua and Ayrotis ypsilou feed on the 
leaves, hiding inside the tubular stalks, but are not coinnion on onion 
and cannot be regarded as pests. 

Thrips occur on the flowers and are sometimes bad in Madras. The 
species concerned is doubtful. A Thrips occurs in (^anjani, feeding 
on the leaves which become sickly and yellow ; this is peihaps Helio- 
thrips indicus^ Bagnail. 

Aphids also occur commonly on the stems and flowers but we do not 
know the species concerned and little damage seems to be done as a 
rule. 

CtArlic (Allium saiivum). 

We know of no insect pests of garlic, which ‘seems to bo shunned 
by all self-respecting insects. 

Ru:^iex veswarius, 

Eu?}iex vesicarws is a vegetable grown extensively around Poona 
for the Bombay and Poona markets. In October 191 0 Mr. Ramrao 
Kasergode sent us from Poona^-aome insects damaging this crop and 
they proved to be Slerrha sacrarid and Hippolion celerio. Sterrha sacraria 
occurs commonly throughout the Plains of India but we have never 
before considered it as a pest ; on the present occasion the caterpillars 
Gccurred in large numbers and did considerable damage. Hippolion 
celerio larvae were also found in smaller numbers. 

Yam (Dioscorea spp.) 

The only insect noted on yam is Acrolepia manyaneutis [see Ento- 
mological Note 90, fig. 17, in Bulletin 59] and in that case it was reared 
from stored yams. We do not know of any pests of growing yams. 
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COLOCASIA ANTIQUORUM, 

Colocasia has no serious pests. The leaves are eaten by Momlej^tcr 
sujnaldy and the caterpillars of Pericallia ricini, Prodenia liiura, and 
Pliyncolaba acteus. 

Elepgant’vS foot {Arnorpho'phallus campanulatus). 

The loaves of Elephant’s Foot are eaten by the caterpillar of Therelra 
qnnma, which has Ijeen reared on this at Piisa and Poona. At Pusa 
it is not looked on as a pest, but it is stated to do considerable damage 
at Poona. 

Arrow-root (Murmita arundmacea). 

The young leaves of arrow-root are eaten by Alractomorpha crenuht/d, 
which wo dealt with under tobacco. Otherwise we know of no pests. 

Carrot (Dduevs car of a). 

The leaves of carrot are eaten by the cater])illar of Plvsia orichaJcca^ 
but lliis is not a pest. Ayonoscefis ndhiJa [“ Soutli Indian Insc'cts,” 
pp. lig. 351] is also fairly comnion o!i cairot in Madras, but 

is not a pest. Doryhis orienfaiis was found attacking the tuberous 
roots at Pusa last year but this is decidedly unusual. Carrot seems 
free of any serious insect pests. 

Ck\ssAVA (Manihot vfiUssima). 

W'e 1 enow of no ins(*ct pest of ( -assava. Melolonthid grubs occur as 
pests in Java, and })robably in India also but have not been iioliced. 

COJUANDKR {Coriandruid Sdliraot). 

Aphids a.r(i abundant on coriander at Pusa but we do not know the 
species concerned. 

Fen ugreek ( TriyoneJhi jan i(m-(jri{cuni). 

Hind.] 

We have no insect pests on our list under Fenugreek. 

Mr. Jhaveri. In North ( hi jarat Aphids occur on it. 

Celery {Apium (jravcolens). 

Caterpillars of Plasift orichalcen oat the leaves of celery but are 
scarcely reckoned as pests as a rule. They may be hand-picked when 
they occur. 


Mr. Fletcher. 
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Moringa {Mon^imja 'pieryijosperma). 

The leaves of Moringa are eaten by the caterpillars of — 

Pericallia ricini, 

Eapterote moUijera. 

Noorda hlitealis. 

Pencallia ricini |'‘ South Indian rnsects/' pp. 370-371, fig. 232] 
occurs, cliicfiy in Madras, as a minor pest. The larvso may ])e liand- 
picked. 

Euptcrote moUifera [“ South Indian Insects,'’ pj). 101-105, fio-. ^275] 
is a specific pest of Morimja in Madras, occurriuji: sporadically in enor- 
mous numbers and defoliating;; the trees attacked. The caterpillars 
usually rest iji the daytime in a mass on the tree-trunk and may then 
be burnt off with a toicli. care bein.i’' faken not to handle tlunn or even 
to approach nearer than is necessary the frees affected, as the lar\al 
hairs are highly urticative. Eupfcrotc moUijcra has also been noted in 
Ceylon as a pest of Erifthrimt. 

Noorda hlitealis |/.c., })p. 111-112, fiiz;. 318] occurs thron.nhout (ho 
Plains of India. Ibirma and Ceylon as a very minor pest of Moringa, 
the caterpillar attacking the leaves, slioots and small [xxls. We have 
it from Hajari (Hellary district), on Moritaja, from Nagpur on “ Mnn^a ’’ 

(the Safital name for Morinya), ainl we have motlis also from Husa 
and Myinuyan (Upper Ibirma). Tin' caterpillar folds or joins the leaves 
and sometimes does considerable damaire by fec'diny on the uriam subs- 
tance of th(‘ leavT's. 

In the C\‘utral Provinces the caterpillar is found on tin' pods. Mr. Khare. 

Cyclopelta sicrijoh'a |“8outh Indian Insects,” p. 170, fiy. 357 1 sonu;- Mr. Fletcher, 
times occurs on Moriruja ahso, althoui^h this foodplant. is not includcnl 
in my book, hi the Southern parts of Hombay it is sometimes a ))a(l 
pest durinu' the Pains. The buys imiy be collected by hand. 

At Nay pur Batocera rahus bores in the stems of Morinija, Mr. Khare. 

Pepper (Piper najriim). 

Petiper is yrown chiefly in the Ifill Districts of Southern India. In Mr. Fletcher.. 
Coffee Districts it is oftcji yrown up the shade-trees amonyst the Coffe(\ 

The leaves are attacked occasionally by caterjiillars of Parasa lepida 
but this is of little account as a reyular pest, and the worst pests are 
Bcale-insects amonyst which we know : — 

M yt Hasp is p i per is. 

Hem ich ionasp is asp id istrw. 

A s p id iol a s destr u dor. 

Lecan iaw inarsapiale. 



Mr. Ramakrishna 
Ayyar. 


Mr. Fletcher. 
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Mytilaspis piperis [“ South Indian insects/’ p. 519, fip:. 409] occurs 
ill the Wynaad and is a local minor pest as a rule, occasionally destruc- 
tive within a limited area, a few adjacent plants being sometimes badly 
aliccted. In such a case, spraying or destruction of badly affected 
plants is indicated to check spread. 

liemichionaspis aspidistree is very widely distributed, having been 
recorded from France, England, India, Ceylon, Formosa, Japan, Aus- 
tralia, Brazil, and the United States on a variety of plants, including 
pepjicr, orange, mango, fig, Acacia and Areca. It occurs on pepper in 
the Wynaad and on the Malabar Coast, but we do not know whether 
it is serious as a pest. 

Aspidiotm destructor [Z.c., p. 518, fig. 408] occurs througliout Southern 
India and is an occasional jicst of pepper. [See under Coconut.] 

Lccanium huirsupiale [^.c., p. 510, fig. 405] is a very large Scale found 
on popper in the Wynaad. I have no more to add beyond what has 
been published already. 

The shoots of jiejiper are bored by the larva of Laspeyresia hemidoxaf 
wliicli was reared at Taliparamba, but we do not know it as a pest. 

At Taliparamba llalficine Chrysomelid larvfo were found boring 
the berries badly. This insect has not been identified. 

Betel Leaf (Piper hetle). 

Betel leaves seem to be eaten by few insect ])ests. Popillia chlorion 
was found at (Virnbafore, and Capua incalidana, (Tortricidad was bred 
at Nagjuir in December 1915 from caterpillars on betel leaves, but 
neither insect has been noted as a pest. 

Sucking insects, however, are of more importance as pests and 
amongst these we have : — 

i Ufcto pelt a s iceijol ia . 

Disph inctus politus. 

Aleurocanthus (Aleyrodes) nuhilans. 

Coccids. 

CyclopeJia siccilolia [ “ South Indian Insects,” p. 47G, fig. 357] is 
common in most betel-leaf-growing districts and is a minor pest, pro- 
bably worse in districts where Erythrina is used as a support for the 
betel vines. The bugs are sluggish and tend to cluster together and 
so are easily collected by hand. 

Bisphinctus politus [/.c., p. 489, fig. 375] is widely distributed through- 
out India, Burma and Ceylon and has been noted as a pest of betel 
chiefly in Madras, Kanara and Bassein (Bombay), the leaves punctured 
by this bug withering and being useless for the market. The life-history 
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is briefly described in “ South Indian Insects,” and there is little to add. 

Distant gives several other food*plants in Ceylon, but it has not been 
noted on these in India. As regards control, the adnlt bugs inav be 
caught in hand-nets, but they are active and not easy to catch. The 
immature stages may be sprayed with a soap solution. 

Aleurocnnthus (Aleyrodes) nuhilans {IndUm Museum Notes, V, 3(>, 
t. 5, figs. 7-9] was described from Backerganj and was reported to be 
doing considerable damage to '* betel leaves ”, but it is rather doubtful 
whether the host-plant was betel vine or betel-palms. Anyway, it does 
not seem to have been noticed since. 

Coccids occasionally occur on betel-leaves but we seem to have no 
definite records and scales are not serious as pests of betel-vines. 

A mealy-bug | ? Pseudococcus sp.] is found a good deal on betel leaves Mr. Ratiram. 
at Raipur. 

In the 8angamnar Taliiq of the Ahmednagar District, eartfnvorms Mr. Jhaveri. 
occurred in large numbers in a betel garden on one occasion. It was 
supposed that the earthworms had eaten uj) all the nutritious food from 
the soil and left it very poor. Ammonium Sulphate, saltpetre, and 
common salt were tried, but no effect was noticed. 

Earthworms were also sent in on several occasions when I was at Mr. Fletcher. 
Coimbatore. They were jiresent in very large numbers in some betel 
gardens there and were supposed to be doing damage, but the amount 
of damage done seemed rather doubtful. The worms were probablv 
in large numbers because the soil in these gardens is kept rich and damp 
and ordinary enemies of worms are excluded. They may impoverish 
the soil, when present in such excessive numbers, but that is a point 
which requires further investigation. The usual idea about earthworms 
is that they do good. In the present case, no direct damage t<j the 
plants could be made out. If damage is actually done, it could pro- 
bably be met by manuring. 

Aniseed (Pimjnnella aniswn). 

The only insect pests noted on Aniseed are Aifovoscelis nuhiln | “ South 
Indian Insects,” ])p. 472-173, lig. 351 | and Aphids. Both are minor 
pests and control has not been applied. 

Melons and PrucKiNs (('uc^irhifa, Cuenmis and ('ifrul/us sj)p.). 

Various species of melons and pumpkins are cultivated and as re- 
gards pests it is not necessary or practicable to distinguish between 
them. 

The flowers, are attacked by various Meloid beetles, which may be 
caught by hand or in hand-nets. 
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The leaves are eaten by : — 

Epilachna 28’'pumtaUi, 

,, 12-stigma. 

Aulaco'phora abdomumlis (^loveicollis). 

,, atripennis (excavata). 

,, stevensi. 

Pericallia ricini. 

Phisia peponis {agramma). 

Margaronia (Glyphodes) indica. 

Splienarches caffer. 

Epilachna 28-punctata was discussed under brinjal. Tt is common 
on all j)uinpkiiis, gourds and cucurbitaceous plants j^enerally thronj^hout 
India and l^urma and is always a minor pest occasionally doin^ a <;ood 
deal of damaj>;e, the larva) and adult beetles both feeclijio on the leaves. 

EpUdchna dodecasf ig)na [“ South Jndian Insects,*’ p. 292, tab. 6] is 
e(|ually common and widely distributed and with identical habits. In 
fact, the larva) of these two species have not been differentiated as 
yet. (\)llection by hand of the insects in all stages, and in bad cases 
spraying, will provide control. 

Aulacopliora ahdoininalis is described and figured in “ South Indian 
Ijisects,” p. »‘iri, fig. IGI, but the figures copied from Shiraki are not 
really of A. ahdominalis but of an allied Japanese, insect. We have 
since figured the complete lifehistory in a now coloured jJato and T 
may remark that, it took about live years to discover the mode of life 
of the early stages of this common insect. The eggs are laid in cracks 
and crt‘vic(\s in the soil and the larva) live underground, feediiig on or 
boring into roots, or on the sui face of the ground feeding on fallcji leaves. 
Pupation takes jJace in the soil in a regular cocoon. So far as leaves 
are concerned, it is practically only the adult beetle which attacks 
them ; occasionally a leaf lying on the ground may be eaten by the 
larva^, but the damage so done is insignilicant. Young jdants arc most 
badly attacked and the damage to grown plants is not great as a rule. 
As regards the adult beetles, control is attained ])y (1) sprinkling the 
leaves with kerosinized ashes, (2) catching the beetles in hand-nets, 
(3) if necessary, spraying with a stomach-poison. The larva is un- 
important as a pest of leaves but is sometimes serious when it bores 
into the roots, especially in the case of young plants. In such cases, little 
can be done beyond watering with a repellent and destroying attacked 
plants, but the reduction in numbers of adults will lead to a correspond- 
ing reduction in damage done by grubs. It is in the adult stage that 
this insect is most easily checked. 




Aidac0j>hora abSominaUt, Fb. (foveioolUt, East.) 

rig. 1 Hhows a single egg (magnifiod) ; 

rigs. 2 and 3 show young and fuU-growu grubs (maguidod) ; 

rig. 7 shows full-grown grubs, natural size, feeding on a fallen decaying leaf ; 

rig. 4 is a pupa in the pupal cell (magnified) ; 

rig. 5 is the adult beetle (magnified) ; and 

rig. 6 a beetle, natural size, feeding on a cucumber leaf, 

Sigurei in outline diow the natural sizes. 









MARGARONIA (GLYPHODKS) INDICA. 


Margofonia (Olgphodes) indica, Saund. 

Fig. 1, caterpillar <m leaf (natural size). 

Figa 2 and 3, caterpillar, enlarged, back and side view* 

Fig. 4, ooooon. 

Fig. 5, pupa. 

Figa 0 find 7, moth, oatural size and enlarged* 




PHOCHEDINGS OF THE SECOND ENTOMOl.OOlCAL MEETING 803 


AulacopJiora atripennis [“ South Indian Insects,” p. 312, fig. 162] 
is also common practically throughout the Plains of India and Burma 
.and is common on all cucurbitaccous plants, although it is usually less 
serious as a pest than A. ahdomimlis. The lifehistorv is not known 
definitely but it is probably quite similar, as arc also damage done and 
methods for control. 

Aulamphora stevensi [?.c., pp. 312-313, fig. 163] is common in Madras 
and Burma, but its distribution is more limited than that of the last 
two species. The lifehistoiy is probably much the same as in A. ab- 
dominalis and the nature of damage and means of control are the 
same, but A. stevensi often eats flowers of gourds also. 

Pericallia ncini |/.c., pp. 370-371, fig. 232 1 is occasionally found on 
cucurbits but is not common as a rule. Wheii it occurs in gardens, 
however, it may do damage. The young larvio should be liandpicked 
before they have scattered. 

Pl'mld pcponis {(ujramma) |Z.c., p. 391, fig. 261] occurs thi’oughout 
India and in (^eylon and the Andamans and is a minor pest of gourds. 
We have it from Piisa on bottle-gourd and from Coimbatore on snake- 
gourd. The caterpillars and cocoons may be colh'.ctcd by hand. 

Mar(/(ironia {Glyphodea) imlica is described and figured in South 
Indian Insects,” pp. 135-136, fig. 312, ami we have since issued a 
coloured plate showing the complete lifehistorv. It is abundant through- 
out India, Burma and (V'vlon and is a minor pest of pumpkins a-nd 
cucurbits getierally. The egg is laid on a leaf as a rule. Tlu'. cat('r- 
pillar usually feeds on the leaves, but sometimes the fruits ar(‘ attaekcMl 
also. As shown ifi the coloured plate, the caterpillar generally folds 
uj) a leaf and lives inside the folded ])ortion, eating away patches of 
the leaf-surface. Pupation takes place in a thin white. silk(*n cocoon 
formed inside folded leaves or occasionally in holes bortal in the fiuit. 
The caterpillar is often found on the under-surfaces of leaves. The 
damage done is usually small and control is not recpiired hut, if it has 
to be. done, the caterpillars and cocoons may be collected by hajid from 
the folded leaves. 

The stems of pumpkins are bored by : — 

A pomecyna pertiyera. 

,, perotteti, 

,, liistrio. 

Apomecyna perliyera [“South Indian Insects”, p. 327, tab. 11] is 
widely distributed in India and Burma. The Pusa Collection contains 
examples from Coimbatore, Jorhat, Chapra, Pusa, and Mandalay. It 
is a minor pest of pumpkins and other cucurbitaccous plants, the larva 
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boring? in the stem and the adult eating into young fruits. It has been 
bred at Pusa on pumpkin, cucumbef fruit and bottle-gourd, and at 
Mandalay on pumpkin. Destruction of affected stems and collection of 
beetles when seen on the plants are the only control-measures. 

Apomecyna 'peroUeti is apparently confined to Southern India. We 
have examples from Kanara, Madura and Pollibetta. The lifehistory 
is not known but is likely to be the same as that of A. perticjera and at 
Pollibetta I collected specimens around cucurbits. 

Apomecyna histrio we seem to have only from North Bihar, our 
specimens being from Chapra, Pusa and Laheria Serai. It has been 
reared at Pusa from larvae boring stems of Tinospora cordifolia [(jurrach- 
Hind.] but probably attacks cucurbits also. 

The sucking insects found on pumpkins include : — 

Aspongopus janus. 

„ hrunneus. 

Aphids. 

Aspongopus janus ['* South Indian Insects,” pp. 470-477, fig. 358] 
is sporadically common on pumpkins, when the bugs may be hand- 
picked. 

Aspongopus hnmneus occurs in the same way as A. janus but is less 
often noticed. 

Aphids are sometimes bad on pumpkins, the whole leaves being 
covered with sticky excretion. In gardeji plots, spraying may be done 
if re(j[uircd but in field plots little is done as a rule beyond leaving the 
natural enemies to check the pest. 

The roots are attacked by the grubs of Aulacophora ahdowinalis 
and perhaps by those of the other species of Aulacophora, which we 
took just now. 

The fruits arc attacked by ; — 

Ch (vtoda cus c ucu rb ihv . 

Dac as brer i stylus. 

My io pa rda I is pardalma. 

A alacophora abdominalis. 

A cytho pc us citrulH. 

Chafodaciis cnenrhitw was partially considered when we discussed the 
general subject of Fruit-flies [see under Peach]. It is widely distri- 
buted throughout India and Burma and does very considerable damage 
to cucurbits of practically all kinds. It has been reared from fruits of 
Cucurbita pepo, C. melo, Trichosanthes dioica, T. cucumerina, Cucumis, 
Momordim clummtia. Luff a crgyptiaca and various other cucurbits. 
The lifehistory is briefly given in “South Indian Insects,” pp. 354-355, 
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tab. 16, but it may be as well to add that the grubs are sometimes found 
boring in stems as well as in fruity. 

As regards control, we discussed that under Peach, but a special 
line of control with parasites of this spe<‘ies has been taken up in Hawaii, 
as T told you the other day. In India Chafodacus cucurbita' appears to 
be parasitized to a remarkably small extent but, from larwT collected 
at Pusa in fruits of Momordica charantia, we reared about fifteen per 
cent, of a small Hraconid parasite which lias been described by Professor 
Silvestri under tlie name Optus flefclicri \Boll. Lab. ZnoL Portia XI, 
pp. 163-HM, tig. 2]. St/ntommphi/rum iudicum, ^Wv. \ l. c., lY, 232-314] 
was also found at Hangalore by Compere but is apparently not attaclied 
especially to Ch. cuatrbiftr. 

1 told you the other day about the visit of Mr. Fullaway to India in 
1915 especially to search for parasites of (Ui. cucurbita' with th(‘ pui pose 
of introducing tliein into Hawaii. A short account of his journey is 
given in the Hawaiian Forester and Agriculturist for August MHlI. 
Mr. Fullaway was in Hangalore from 1 7th Novemlxu* to 23r(l J)eceml)er 

1915 and in that jUM’iod he reared about l(),()0() sjiecimens of (7/. cucurbita\ 
out of which Opius /lefcheri camo abundantly as well as a small lot of 
Spalangia, but Synfoinosphffrutn indicum could not be lediscovered. 
After staying in Singapore and Manila, Mr. Fullaway eventually returned 
to Honolulu on lOth May 1916 witli a small lot of living examples f>f 
this Opius and this has been bred successfully and liberated in Hawaii, 
as is shoAvn by the fact that during tin* live months July to Nov<*mber 

1916 no less than 9,173 females and 5.31)1 males of O. Ifctelteri wert* r(‘ared 
in the insectaiy and of thes(^ numbers most werv libeiated. Phis attempt 
to ])rocurc parasites, therefore, was <juite suce.essful. Why ('It. cucurbita' 
is not controlled more thorougldy by parasites in India is not apparent. 
AVe have not reared any hyperparasites, so the scarcity of the parasite 
is not likely to be due to this cause ; nor is it likely to be din* to scarcity 
of food, as (At. cucurbita’ is sutlieiently abundant- in fact, only too 
abundant — everywhere. Yet, out of tliousamls of examples of f7/. 
cucurbita’ reared at Pusa we liave found it decidedly the exee])tion to 
secure material parasitized to any appreciable extent. It will be in- 
teresting and useful if the Provincial Entomological Staffs Avill collect 
Ch. cucurbitw grubs and j)upie in numbers and either send them to Pusa 
or breed them out, to see what parasite.s there arc and in what propor- 
tions they are found. 

Dacus brevistylus is recorded from Madras, where it has been i eared 
in melons at Coimbatore and Cuddapah and in water-melon at Hagari. 
It is probably more widely distributed, but overlooked. 
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Myiojyardalis 'pardalina is well-known as attacking melons in Balu- 
chistan and there was an article by« Mr. Cleghorn about this in the 
Agricultural Journal of India about three years ago. We have 
since found this species at Pusa and it is probably fairly widely distri- 
buted. 

Aidaco'phora abdominalis grubs have also been found to attack melon 
fruits at Jullundur, boring in the fruits in the portion in contact with 
the ground. This form of damage was first noted in 1915 and was 
serious, more than that caused by Fruitfly. We considered this insect 
just now and there is no more to add. Probably a small handful of 
kerosinized ashes under the fruits would ward off attack. 

Acythopeus citrulli w^as recently described by Dr. Marshall from 
examples reared from Avater-mclon at Hagari, in the Bellary District. 
This weevil was found actually doing damage to a few' fruits, but its 
status as a pest is doubtful. 

Bottlr-Oourd (Lagenaria vulgaris). 

\Kaddu — ^Hind.] 

The posts of Bottle-gourd arc practically the same as those of melons 
and pumpkins, but in addition w'o get : — 

Plus in chalcyfrs. 

Sphenarches caffer, 

Plusia chalnjtes lias been reared on bottle-gourd at Pusa but is scarcely 
a pest . 

Spltvna relies caffer is briefly described and figured in ‘‘ South Indian 
Insects," pp. 113-111, fig. 320, and we have since illustrated the life- 
history on a noAv coloured plate. The eggs are laid singly on leaves 
and the caterpillars eat holes in the leaves, on which, or on stems of 
the food])]ant, they pupate wdien full-grown. This insect is a minor 
pest (jf bottle-gourd but has a very wide range of [ood^jlants. having 
])een reared on leaves of bottle-gourd, buds of Lufja sp., petals of 
Hibiseus mutabilis, fl owners of Cajanus indicus, Averrlioa bilimbi fiow'ers, 
BiopJiyhiiu srusifivum, and various other plants. It is common through- 
out India, Burma and Ceylon and, outside of India, throughout Australia 
and Africa. As regards bottle-gourd, it is a very minor pest and 
remedial measures are rarely necessary. 

Metacanfhus pulehellus w^as sent in in March 1913 as damaging 
bottle-gourd plants at Baroda by puncturing young fruits. It is widely 
distributed in India but does not seem to be a serious pest as a rule. 




8phen<mhe» caffer^ Zell. 

Fig/ 4, is a bottle<gourd leaf having on it 4 eggs, two oaterpUlaie (one green and 
the other brown) and one pupa ; 

Figa 1, 2 and 3 show respectively the caterpillar, pupa and moth, aU enlarged. 
The caterpillars are parasitized by a small hymenopteroi. , figure 6 showing such a 
parasitized dead caterpillar from the body of which the parasite grub has just 
emerged. 

Figures in outline show the natural sizes. 
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On the other hand, we do not seem to get Epilachna on bottle-gourd. 

The fruits of bottle-gourd support a fruitfly fauna distinct fron\ 
that found in pumpkins. In bottle-gourd we get 

Chcetodacus zonatus. 

„ diver sus, 

Chcetodacus zonatus was reared at Nagpur in Aiigust 1913 and C, 
diversun^ also at Nagpur in August 1913, in both cases on bottle* gourd. 

Snake-Gourd (Trichosanthes anguina). 

The insects found on snake-gourd are practically the same as those 
found on pumpkins, e.g.^ Epilachna spp., Aulacophora spp., Plusia 
peponis^ Margaronia indica^ and Aphids. 

Trichosanthes cucumerina, 

T. cucumerina is a wild species of snake-gourd found throughout 
India, Burma and Ceylon. Its pests are much the same as those of 
the other cucurbits and include Epilachna spp., Aulacophora stevensi 
and Chcetodacus cucurhilce. In addition to these, at Tatkon, in Lower 
Burma, I found another fruitfly, recently named by Professor Bezzi 
as Mellesis eumenoides, ai^d the curious hug Leploglossus membranaceus, 
which is an occasional pest of cucurbits, as noted in Ceylon also by 
Mr. Green. 

Gourd {Luff a acuiangula). 

The pests of gourd are similar to those of pumpkins and include 
Meloid beetles on the flowers, Epilachna spp. and Aulacophora spp. on 
the leaves, and Apomccyna boring in the stem. We also get Riptortus 
pedestris at times. 

That brings us to the end of our review of the Insect Pests of Crops Fletcher, 
in India and we have only a very vsmall amount of time left for the consi- 
deration of 

INSECT PESTS OF STORED PRODUCTS, 
but, unless anyone has any thing particular to say on this subject, we 
can take up this item to-day and run over it in a very brief manner. It 
is the less necessary to enter into it in any great detail because the 
available information has already been summarized in Chapter XVIII of 
“ South Indian Insects ” and that is practicably applicable to the whole 
of India. To the information given there I may add that Corcyra cepha- 
lonica should be added to the list of destructive species and is common 
in India and Burma in stored rice, and that Rhizopertha dominica has 

Y 2 
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been a bad pest of stored grain recently in Madras and has been con- 
trolled quite successfully by treatmem with carbon bimilphide. 

Tn Northern India work on stored wheat pests has also been done 
in the Punjab and an account of that has just been published by Messrs. 
Barnes and drove, so that all the information to date on that subject 
is already available. I may add that I have had some reprints made 
separately of the entomological part of this Memoir and these reprints 
are available for use of the Entomological Staffs in the Provinces or 
elsewhere. 

At Peshawar also, Mr. Robertson-Brown and myself are testing a 
local type of timber-built granary against the more usual type built of 
mud, but this experiment is not concluded. 

Turning to our own work at Pusa, you will have seen by our Annual 
Reports that we have been carrying out various ex])eriments on the 
protection of stored grain against insect attack. In 1015 we did these 
on a small scale, with one-pound lots of grain in glass jars ; that series 
of experiments gave us some information and enabled us to reject many 
failures. In 191 G we repeated the more successful experiments on a 
larger scale, using gunny bags and earthen jars as containers for the 
grain ; and this year we intend to try the methods, hitherto found suc- 
cessful, on a still larger scale. But, until we have thoroughly tested 
methods on a large scale, it is rather premature to say much about them. 
These experiments have been made in the Pusa Insectary, so I will 
ask Mr. (Ihosh to give you a brief account of them so far as they have 
gone, but I must repeat that they are not yet completed, so that we are 
not prepared as yet' to say that we are in a positio?\ to recommend the 
best preventive measures ; and also, of course, it is possible that any 
measures found successful here may require modification i^pder different 
climatic or other conditions. 

Mr. Qhosh. years we have been carrying on experiments to 

endeavour to find out a successful method or methods of preserving 
grain in store against insect pests. We have included in our experiments 

(1) pulses, by which I mean pulse seeds, 

(2) rice, by which I mean husked rice, 

(3) wheat. 

Without going into details of the experiments I only give the results 
of those which have been found successful. 

Pulses j in our experience here, have to be protected against Bruchus 
chineyiiiis which does the principal and very serious damage in store. 
We have never found it affecting grain in field. It breeds continuously 
in store, the life-cycle ordinarily being three to four weeks. 
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It has been found that the small variety of pea, Pisxnn nrvense, is 
not affected by this pest, though the larger varieties of peas, gram, 
Arhar (Cajanvs indiais), Lentil, Khesari (Lathyrus safirus), Mung 
(Fhaseolus radiatvs mungo). Bora (Vigna caijang) and Bakla (Vida 
faba) are all liable to serious damage. 

In the present state of our experiments we recommend keeping the 
pulses covered with sand, coarse or fine, and they will remain safe. 

The other pulse beetle of which we have experience is Bruvhts affims 
which affects only peas while still inside the ])ods in the field. This j)est 
does not breed in store. Tliat fact was mentioned while discussing 
the pests of peas. Damage can be prevented by fumigating the seeds 
with carbon bisulphide as soon as harvested or storing the seeds in air- 
tight vessels with naphthaline. Treatment with naphthaline is, liow- 
ever, unsuitable in the case of seeds required for consiim])tion after- 
wards. The seeds to be sown if untreated should be thrown into water 
and only those which sink should be sown. 

Rice should be mixed with dry powdered lime at the rate of 100 
lb. rice and lb. lime and stored in any way one likes in gunny bags, 
jars or bins. It will remain free from infestation by pests. 

Wheat. First of all various methods were tried with small lots of 
wheat — two to four lb. — in airtight glass jars, in gunny bags aiul in 
earthen pots, earthen pots and gunny bags being the two kinds of re- 
ceptacles ordinarily used by people for storing small (|uantities. Many 
of the methods were rejected and those only which ])romise<l success 
were tried on a small storage scale next year. Many of the results 
which seemed probable on the first year’s experiments were upset. 
But some important differences in the habits of the |)rineipal pests 
were clearly demonstrated. The principal pests here are (1) (Utlaialm 
oryza^ and (2) RhizopertJui dominica. In the Punjab in addition to 
these two there is a species of T rogoderma but of this I have md got 
much experience. 

Rhizopertha cannot breed where there is free access of air, but under 
the reverse conditions it is capable of <Ioing much more damage than 
Calandra. Air and light retard Calavdra and if one can take the trouble 
of exposing the grain to air and light at frefiuent intervals very little 
damage is done. But this is not practicable when large cpiantities have 
to be dealt with. This year we prop<^c to try a method f)f outdoor 
storage under conditions which will make it impossible for Rhizopertha 
to breed and which will keep the grain exposed to the natural changes 
of climatic conditions. If this be found successful it will be applicable 
both to storage in bulk and in small quantities, and it will enable a man 
to make a profit of about 5 to 8 per cent, simply on the increase of the 
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weight of the grain in addition to profit due to rise in price if he sells 
his grain in October-Novembcr instead of in April-May. Of course I 
am talking of Pusa conditions. 

At present we can only recommend storing in vessels with solid 
bottom and walls and open top with a layer of about four inches of 
dry fine (not coarse) sand. The difficulty is that the sand settles through 
the grain and exposes some of the grain especially near the walls. Pre- 
cautions should be taken against this. 

In reply to a question of the Bombay representative regarding 
efficacy of castor oil treatment commonly practised in (hijarat, it was 
said that castor oil retarded germination to a great extent and that 
mohwdi coconut, mustard and groundnut oils w'ere better than castor 
oil but none of the oils rendered wheat immune. Besides that, oil 
made the grain very unsightly. 

Hr. Fletcher. I am afraid that it is getting late and we cannot go on much longer 

to-day and, as this is the last day, we must now terminate this Meeting. 
But, before wc do so, I should like to say a few words : — 

Firstly, as I told you last week in my Opening Speech, we, the Staff 
of the Entomological Bection at Pusa, have been very glad to see you, 
the Provincial Entomological HtafTs and (hhers interested, at this xMectiTig. 
We have gone through all these Crops together and reviewed the pests 
of each and have given one another all the information available re- 
garding these pests and their control, and I am (juite sure that this 
mutual interchange and discussion of experiences has been of great 
benefit and interest to all of us. It is not only important for each of 
us to know what others have discovered and are doing but it is e([ually, 
perhaps more, important to find out what are some of the things that 
we do not know and which re(juire investigation. The benefits of 
mutual association and discussion of knowledge already attained are 
obvious advantages of a Meeting of this kind, but it has seemed to me, 
both at our Meeting here two years ago and during the course of this 
present Meeting, that the dragging into prominence of the innumerable 
gaps in our knowledge of Indian Insects is an even more valuable result 
of those Meetings. 

Secondly, in order to render the results of these Meetings of perma- 
nent value, not only to ourselves who attended but also to others inter- 
ested, it is necessary to publish a Report as full as possible. Mr. G. R. 
Dutt has been taking notes during the present Meeting and later on 
1 hope to go over these and make out for publication as complete a Report 
as we can. 

Thirdly, regarding our next Meeting, I cannot speak with authority 
but I believe that I am not giving away any secret in saying that the 
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id68i of tliGS6 SGctional Meetings lias appealed to C ovcriimciit as an 
eminently practical idea, and we expect that they will become 
recurring functions. We have already had two Entomological Meetings 
and I am sure that I have the sense of this Meeting behind me when 
I say that they have both been highly successful Meetings and should 
be continued in the future and repeated at similar intervals— probably 
every two years. 

Fourthly, assuming that w<^ shall hold another Entomological 
Meeting in two or three years time, there are a few points which you 
might think over in tlie interval. Two years ago we went over the List 
of Crop Pests in systematic order, taking each insc'ct at a time and 
going over its distribution and foodplants and so on ; this t ime we have 
gone over the Crops and taken insect pests crop by crop. In both 
cases we have found tliat a period of a week or so is insuflicient to do 
this with proper thoroughness, in spite of having afternoon sessions. 

I think tliat the next Meeting, if- we liave one, should last for at least 
a fortnight, holding sessions in the mornings and leaving the after- 
noons free for consultation of records aiid collectioiis, identification of 
specimens and so on, by the visitors. The Proceedings might also be 
simplified to some extent by the submission of written papers on 
special subjects ; that would reduce the note-taking to a great extent. 

However, you have most of you attended two of tJiese Meetings now, 
and will come to the next one with more settled ideas of what is 
wanted. Yon might think over these and any other points that oeeur 
to you and let us know about them in good time for the lu^xt 
Meeting. 

Before the Meeting is closed I should like, on behalf of the visitors Eamakrishna 
to Pusa, to express our thanks to Mr. Fletcher and the members of Ayyar/ 
the Entomological 8tafT at Pusa for the great trouble tfioy have taken 
in making this Entomological Meeting a success and in afl’ording (‘very 
assistance and lielp in the way of information in every way to us visitors 
to Pusa. We shall go away not only cijuipped with the latest inform- 
ation on onr subject but, as Mr. Fletcher has just pointed out, with 
some ideas, which will be new to many of us, regarding points about 
which we require fuller information. We hope that tliis Meeting of 
Entomological workers in India will become a permanent feature of 
our programmes. The idea of holding a Meeting of this sort was ini- 
tiated and put into practice by the Imperial Entomologist two years 
ago. We Entomologists have been the pioneers in the institution of 
these Sectional Meetings and, if the idea is extended to other branches 
of the Agricultural Service, we shall have the satisfaction of knowing 
:that, and, when workers in other branches of Agiiculture are holding 
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their first Meeting, we shall be holding the third of our Entomological 
Meetings. 

Mr. Fletcher. I am glad to hear that our efforts have met with appreciation. As- 
I have already said several times, it is a matter of equal vsatisfaction 
to us to see you at Pusa and to give you all the help we can and to^ 
interchange mutual experiences. 

I now declare this Meeting closed. 

[ End of proceedings.] 



IN-DEX. 

All scientific names of insects and plants are indexed under both specific and generic names 
but page refcrencos are only given under the latter. ‘ 


All names in italics are treated as Synonyms. 

A 

abdominaliS) Aulacopbora. 
abelmoschus, Hibiscus, 
aberrana, Pyrilla. 
ablutella, Anerastia. 

Abutilon indiciim, 128. 
abyssinia, vSpodoptera. 
abyssinica, (iiiizotia. 

Acacia arabica, 274. 

Acanthophorus serraticornia, on ailk cotton, 
131 ; on mango, 227. 

Achaea janata, on castor, 86 ; on pomegra- 
nate, 232 ; sucking grapes, 235 ; on rose, 
26.5. 

achatinaSf Brachytrypes portentosus. 
Achorontia lachesis, on Erythrina, 77. 
Achcrontia atyx, on lablab, 55 ; on Sesamum, 
84 ; on brinjal, 287. 

Achras sapota, 249. 

Aclorda japonica, on cane, 152. 
aconitifoliua, Pliaseolua. 

Acontia gracllsi, on cotton, 101. 

,, intersepta, on cotton, 101 ; on 
bhimli, 123. 

„ malvic, on cotton, 101 ; on bhindi, 
123 ; on Abutilon indicum, 129. 

,, transversa, on bhindi, 123. 
Acrocercops s])p., on mango, 219. 

,, ordiiiatella, on Camphor, 38. 
Acrolcpia manga noutis, on yam, 297. 
actieon, (‘antharis. 
acteus, Rhj^ncolaba. 
aculeata, Lantana. 

,, Sesbania. 
acuta, Chiloloba. 
acutangiila, LuiYa. 

Acythopeus citnilli, on water melon, 306. 
Adisura atkinsoni, on lablab, 54, 56. 

Adorctus bicaudatus, on rose, 264. 

„ caliginosus, on rose, 264. 

„ duvauceli, on vine, 234 : on fig, 
251. 

„ horticola, on vino, 234 ; on plum, 
245 ; on pear, 247 ; on apple, 
248 ; on fig, 251. 

lasiopygus, on vine, 234 ; on rose, 
264. 
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Adorctus stoliezkie , on rose, 264. 

„ vorsutus, on vine, 234 ; on plum, 
245 ; on pear, 247 ; on apple, 
248 ; on fig, 251 ; on rose, 264,. 
adusta. Aphis. 

AiJglo marmelos, 215. 

(Kgrofahs^ Pachyzancla bi})unctalis. 
oegyptiaca, leerya. 

„ Sesbania. 
aniesccns^ Hisp.-i armigera. 
yEolopus (see Epacrt)mia). 
affaber, Aleides. 
affinis, Okies. 

„ Pern phe res. 
africana, Oryllotalpa. 

Agathi, 74. 

Agave americana, 135. 

Agono.scelis nubila, on juar, 184 ,* on carrot, 
298 ; on aniseed, 301. 
agrammoy Plusia peponis. 

Agrilus grisator, on hunon, 211. 

Agromyza sp., in lilies, 267. 

„ on tur, 44 ; on nuing, 52 ; 

on lablab, CAi ; on cowpea, 
.59 ; on pea, 62 ; on Pisum 
arvf nsCy 65. 

Agrotis c-nigrum, on potatr), 284. 

,, fiamniatra, on gram, 48 ; on pea, 
63 ; on Nigerseod, 94 ; on bhindi, 
122 

„ ypsilon, 8 ; on gram, 48 ; on indigo, 
80 ; on linseed, 90 ; on lueoriie, 
206 ; on tobacco, 269 ; on opium 
poppy, 273 ; on cabbage, 279 ; 
on cauliflower, 282 ; on potato, - 
284 ; on onitm, 297. 

Ailanthu.s excclsa, 263. 

Akh (see Calotropis). 
alba, Motacilla. 
albi.stigma, Cirphis. 
albistriga, Am.sacta. 

Albizzia, 79. 

„ lebbek, 79. 
albizzia>, Tachardia. 
alboguttata, Protsetia. 
albopunetata, Oxycetonia. 

Aleides .sp., on bhindi, 125. 
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Alcidt'S aiTab^^r, on cotton, 121 ; on gogu, 

12(). 

bubo, on cluster bean, Gl ; on 
(Ihiiincha, 73 ; on agatlii, 7o ; on 
indigo, 81. 

,, collaris, on tur, IG ; on inung, 52 ; 
on labial), 5G. 

,, fabricii, on horse grain, 57 ; on cotton, 
121. 

,, rrciialiis, on mango, 221. 

„ h'.opardiis, on cotton, 1 21 ; on bhindi, | 
125; r)ii ambadi, 12G 
alcniciu', (jldoridolnm. 
aleci ( », 'riu'ictra. 

Ah'urcxsMit bus {Ah yt odt s) ntibilan.s, on betel 
l('af, 300. 

Alennjcaiitlius {Ah.i/rod( s) .spiniJerii.s, on 
Citrus, 211. 

Ah unjdf s, Ne<)ina.skellia Ixu’gi. 

AK'urolobus liarodonsis, on cane, 150. 
Aleyrode.s .sp., on pomi'granat<‘, 233. 

,, cilri(si'e DiaUmrodcs) 

,, cote.'^ii, on ros(‘, 2G(). 
ri<*ini, on castor, SS 
on «Mne, 150; on maize, 193; on 
mango, 228. 

..Allium e(‘pii., 297. 

„ .sativum, 297. 
almaiiii, dunonia. 

Almond, 240. 

,, (Vmntrv. 

Ahns 135. 

Aljihif obius piceus, on ?otton, 110. 
altern.ins, I’hheobius. 
a h e i nn s, »Stauroj)Us. 

Ahlia nivea, on castor, 87. 

Ah Iwea I'iisea., 1 30. 

Amarantluis, 290. 

Amarantus spp., 290. 

Ambadi, 125-127. 

Amblyrrhinus poricollis on mango, 219. 
American lllight (see Kriosoma lanigera). 
amerieana, Aga\ e. 

Ammophila, 13. 

Amorpliophallus eam])annlatiis, 298 
amphix, l^yneestis. 

Am])itlia dioseorides (nmro), on rice, 1G4. 
Amsaeta albi^triga, control, 55 ; on ground- 
nut, 91 ; oil juar, 179 ; on eiimbu, 187 ; 
on ragi, 199. 

Amsaeta lineola, on sunflower, 96. 

„ inoorei, on .soy-bean, 47 ; on moth, 
53 ; on lahlab, 54 ; control, 5.3-55 ; 
on sann lu mp, G8 ; on Sesamum, 
83 ; on castor, 87 ; on groundnut. 


91 ; on cotton, 99 ; on juar, 179 ; 
on eiimbu, 187 ; on maize, 189 ; on 
ragi, 199 ; on kodra, 203. 
Atnygdalus eommunis, 24G. 

Amyna octo, on s.ann hemp, G8, 

Anacam psi-i mnteria (st“e A])roiercma). 
Anaeardium oceidcudale, 255. 

Amtikomhii (.si^n Paeliyilijdosis oryzjc). 

Ananas .saliva, 2.3G. 
anaudiy Alierotermes oliesi. 

Anarsia ephippias, on mnng and iirid, 51 ; 
f»n moth, 53 ; on groundnut, 91. 

,, melano])lecta, on mango, 22. 
ana.stomo.salis, ( )mphisa. 

Anataraet is plumigc.ra, on wild indigo, 81. 
Anatona .stillala, on juar, 182 ; on hajia, 
188 ; on mama, 290 ; on tenai, 291. 
Analraehyiil is taleatelki, on <'otton, 11 1. 
Anatraeliynf is simplex, on cotton, I 14. 
anci^ps, Antonina. 

j AiK-vlolomia ehrv.s(jgraph< lla, on rice, 195, 
j Andraca hipnnetata. on t<“a, 21. 

I Aiulres-Maire 'Traps, IS. 
j andrewesi, PLilvpria. 

I Aiuli’ojjogon sorgliu m, 178. 
j Anerast ia ahhit(‘lla, on cane, 14G ;onC\ jierus 
! j’otumins, 1 IG. 
j angnina, 'Triehosant lie's, 
j angnslat ii.s, Caloe-oiis. 

I Anisei'd, 301 . 

1 anisiim, IGm]>in('lla. 

I annularis, Caloelylus. 

' annuns, Ib liantlius. 

Aiiomala rnhns, on cinchona, 37 ; on 
j grouiulnnt, 94 ; on liajia, 187. 
j Aiiomala antiepia, on S'."^;imijm, 83 ; on 
maize, lt)9. 

I Anoinala auiora,, on peach, 249 

bi'ngaleiisis, on cane, 14G. 

,, deeorala, on peach, 2-19. 

,, ilussiimieri, on mango, 219. 

,, liiu'ul ipi'iinis, on jilnm, 215. 

„ j pallidospila, on peai li, 240. 

,, polita (cfo/f/xs), on enne, 14G ; on 
rice, 174 ; on mai/.it, 192 ; on 
apricot, 245. 

„ rutiventris, on berberry, 254. 

,, transversa, on cherry, 2.50. 

Anomalococeus indiens, on babul, 275. 
Anona sp., 257. 

,, K(|uamosa, 250. 

Anoplocnemis phasiana, on tiir, 45 ; on 
mnng and nriil, 52 ; on Eivlhrina, 76 ; 
on indige) 82 ; on juar 184 ; on brinjal, 
289. 
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.Antoslia cruciata, on colYco, 30 ; on mailgo, 
222. 

Antliomyiad Fly, on juar, 17S ; on bajra, 
180; on maize, 1S8, on suma, 202; on 
cliina, 202 ; on gandlili, 202 ; on kodon, 
202 ; in oiango fniits, 213. 
a n t h ra 0 i na, M(' g ac 1 1 i 1 (\ 

Anthraeophora alromaeidata, on juar, 182. 
Antigastra eatalaunalis, on Sot'amum, 84. 
ant i(j 11 a., Anomala. 
antiipiorum, ( 'olocasia. 
ant onii, llelopeJtis. 

Antonina am eps, on bamboo, 205. 

Anna eoronata, sucking grapes. 235. 
aoiudiim, ( ’lir\som]i]iabis (AsjjidiofK.s). 
Ajilianus sordidns, on kSesarnuni, 85 ; on 
groundnut, 03. 

Apliidius avcuia', IJKS. 

Aplii<ls, on tea, 27 ; on iniing and urid, 52 ; 
on lablab, 57 ; on sweet pea, 58 ; on 
eow pea, tit); on elusttu- bean, til; on 
lentil, 02 ; on indigo, 81 ; on .salllow(‘r, 
07: on Jlibiseus rosa-sintuisis, 128; on 
(’alotropis, 137; on earn', 150; on juar, 
ISti ; on bajra, 187; on maiz(\ 193; on 
wlu'al, 197, 198; ragi roots, 200; on 
bamboo, 205 ; on Im-crne, 2(t8 ; on senji, 
208 ; on bersim, 209 ; on ]>lantain, 239 ; 
on peaeli, 244 ; control, 241 ; on eo<‘onut, 
201 ; on ehrvsantlieinum, 203 ; on tobacco, 
272 ; on benliam*, 27 4 ; on nwistard, 277 ; 
on caulitlowi-r, 282 ; on potato, 285 ; on 
brinjal, 289 ; on cliillics, 290 ; on onion, 

297 ; on coriander, 298 ; on tVnugreek, 

298 ; on ciK'Urbits, .304, !U)7. 

Aphis adust a-, on juar, 185. 

,, brassica*, on mustard, 277. 

,, canlui, on tur, 4tl ; on indigo, 81, 

,, gossypii, on cotton, 117. 

,, Mialvje, on bhindi, 121. 
a]>i(’alis, N(‘plioteltix 
Apion, in jute, 131. 

,, sp., on lur, 45. 

A pill in gravcolcns, 298. 

Apoderns t ranf(nebari< us, on mango, 210; 

on country almond, 240. 

Apogonia ferruginoa, on silk cotton, 131. 
.Apomccyna histrio, on eucnrbit.s 304, 307. 

perotteti, on cncurbit.s, 304, 307. 
,, pertigera, on cncurbit.s, 393, 307. 
Ajiplc, 248-249. 
ap])ro.\ irnator, Aristobia. 

.Apricot, 245-246. 

Apriona cinerca, on nnilberry, 25.7. 

,, gennari, on mulberry, 2.7.5. 


Aproierem.a (.limc’u//ip.s/s‘) ncilciia, on Caja* 
nils, 43 ; on sov-bcan, 47 ; on grcaindnut, 
92. 

aprobola, Argyrophtci*. 

Apsylla ci.stcllala. on mango, 221. 

Apterito, 29, .37. 

Apus caiu rilorini.'-, on rice, 15tt, 

Aipialic Dynasfinc' beetle, on i ic( , 169, 
arabica. Acacia, 
arabica, CnlYca. 
araebidis, Splicnoptcra. 

Araebis liypog;ea.. 90. 

Arbcla sp., on |•os<•. 26.7. 

., , on Itain t rcc, .38. 

,, dca. on (ca, 22. 

,, quadrinotata, on tea 22 ; in oiaiiLii', 
211 ; in mari'jo 227. 

,, li'traonis, in orangi , 211 ; in ni;'. 

227 ; 111 litchi, 2.30 ; in i.’iia\a, 231 ; 
ill peach, 21 1 ; in jak, 252 ; in bi r, 
2.71. 

Argina argus. on sann hcuip. t'*S. 

,, c libra I ia, on sa nn hemp. (iT, 71. 

,, .syringa, on s:inn hemp. 68. 
argus, Argiiia. 

Argyniiis byjicrbius ), <in \ iolct. 268, 

Argyroploce apiobol.a, on niaiieo, 219; on 
lit« bi. 2.30 ; on tlaldia, 2(>7. 

,, mot ias, on mango, 219. 

,, illcpid.i, on litebi, 23th on wood- 

apple, 2.3 1 ; on tamaiind, 2.77. 
,, Icncaspi--, on lit rlii, 22!>. 

Arhar, 11. 
aria, Ala I a pa. 
arictimim, ( 'icc'r. 

Ari.stobia approx imaloj-, on apple, 21.S; on 
cherramova, 257. 

Anncniaca vulgaiis, 215. 
armigera, llispa. 

Army AVorm (sc** ( ii plu. unipniu t'»). 
arotra'a, liraclimia. 

Arrow-root, 298. 

Art icIioKi', J('i usalcm. 

Arto* arpus incisa, 252. 

j, iiitcgrifolia, 252. 
anindi nac<*a, A1 a i a n t a 
arvense, Pisum. 
asc.llu.s, JlliKsynis. 

Asparagus, 291. 
aspiTuluH, ( '('ut.lioi i byn< lius. 

A.spbondylia s<*,'-ami, on * lii'-tci bean, G1 ; 
on Sc.samiim, HI. 

Aspidiotus (.'<*c. also ( 'brys*)ni pludiis). 
A.spidiotus, on p*‘ar, 247. 
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Aspidiotus camelliap, on tea, 26 ; on cin- 
chona, 37. 

„ curcumae, on turmeric, 295. 

„ destructor, on mango, 229 ; on 
plantain, 239 ; on coconut, 
260 ; on popper, 300. 
hartii, on turmeric, 295. 

„ iataniic, on Citrus, 214 ; on 

guava, 232 ; on plantain, 239 ; 
on tamarind, 257. 

,, orientalis, on bael, 216 ; on 

pomegranate, 234 ; on plan- 
tain, 239 ; on tamarind, 257 ; 
on rose, 266 ; on cycads, 266. 

„ tamarindi, on tamarind, 257. 

„ trilobitiformis, on mango, 229. 
aspidistree, Homicliionaspis. 

Aspidoraorpha indica, on sweet potato, 292. 

,, iniliaris, on sweet potato, 291. 

aspidomorpha', Cassidocida. 

Aspongopus brunneus, on cucurbits, 304, 
307. 

Aspongoi)us janus, on labia b, 57 ; on 
brinjal, 289 ; on cucurbits, 304, .307. 
assidta, fleliothis. 

Asterolocanium iniliaris, on bamboo, 205. 
Astycus chrysochlorus, on Rain-tree, 38. 

,, lateralis, on Cajanus, 42 ; on cluster 
bean, 61 ; on cotton, 103 ; on cane, 
149. 

Atactogaster finitimus, on cotton, 98, 102. 
Athalia, larva* on violet, 2()8. 

Athalia leucostoma, on mustard, 276. 

„ proxima, on mustard, 276 ; on 
cabbage, 278; 279 ; on cauliflower, 
282 ; on turnip, 282 ; on radish, 
283 ; on cress, 284. 

Athesapeiita ory/.ro, on rice, 169. 
atkinsoni, Adisura. 

,, , Tdioceriis. 

Atmetonychus peregrinus, on bhindi, 123 ; 
on her, 253 ; on opium po]>py, 273 ; on 
potato. 285. 
atomosa, Kxelastis. 

Atractomorpha erenulata, on cotton, 98; on 
tobacco, 270, 271; on brinjal, 288; on 
Amaranthus, 296 ; on arrow-root, 298. 
atripennis, Aulacophora. 
at romaeulata, Anthrocophora, 

Atteva fabriciella, on Ailanthus, 203, 

,, niveigutta, on Ailanthus, 263. 
augias, Telicota. 
augur, Werinetha. 


Aulacophora abdominalis, on lucerne, 207 ; 
on cucurbits, 302, 306 ; on snake gourd, 
307 ; on gourds, 307. 

Aulacophora atripennis, on cueurbits, 303, 
307. 

Aulacophora stovensi, on cucurbits, 303, 
307. 

Aularches miliaris, on coffee, 28 ; on Eryth- 
rina, 77 ; on coconut, 260. 
aurantii, Cbrysomphalus {Aspidiotus). 

„ Toxoptcra. 

auriciHoy Chilo (see Oiatraca siiprcssalis) 
aurijluoy Scirpophaga xanthogastrclla. 
aurora, Anomala. 
australis, Ptecticus, 

A vena sativa, 198. 
avenic, Aphidius. 

Aza/da rubricans, on mung and urid, 51 , oiv 
cow pea, 59. 

Azygophleps scalaris, on dhaincha, 73 ; on 
agathi, 75 ; on chitagathi, 76. 

B. 

Babul, 274-275. 
bada, Parnara. 

Bael, 215. 

Bagrada ])icta, on mustard, 277; on cabbage, 
281 ; on cauliflower, 282 ; on turnip, 283 
on radish, 283. 

Bajra, 186-188. 

Bakla, 62. 

Bakul, 38. 

Balaniniis c-album, on jamun, 247. 
ballardi, Tylopholis. 

Balsam, 268. 

Balsamifera impatiens, 208. 
balsaminae, Metialma. 

Bamboos, 204-205. 

Bambusa spp., 204. 
bambusa^ Oregma. 

Banana (see Plantain), 
banian, Hieroglyphus. 

Bara Sim (see Sword Bean), 
barbatum, Stromatium. 

Bark-eating Borers of Tea, 22. 

Barley, 199. 

barodensis, Alourolobus. 
basalis, Chaitocnoma. 
batatas, Ipoma^a. 

Batocera rubus, on rubber, 36 ; on siib,. 
cotton, 131 ; on mango, 227 ; on fig., 2‘)1 1 
on Moringa, 299. 
beatrix, Lyinantria. 
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Bcotroot, 283, •' 

Beet, Silver, 

,, Sugar. 

Belionota prasina, on mango, 227 ; on 
guava, 231. 

Belippa forruginca, on cofTcc, 28. 

Bengalolla, Heterographis. 
bongalonsis, Anornala. 

,, , IVntoflon. 

Ber, 253-254. 

Her hen's sp., 254. 

Horberry, 254. 
bergi, Neoinaskollia. 

Beta vulgaris, 283. 

Betel L(‘af, 300. 
betlo. Piper. 

bevani, Calioris {Panuira). 

Bhindi, 122-125. 
bieaiidatiis, Adoretus. 
biclavis, f'hionaspis. 
bieolor, Meranoplus. 
bicolor, Nu])serha. 
bidcntulus, Corigetus. 
bifloiMis, Doliehos. 
bilobus. ()leneeani])ius. 
b i in ac u 1 a t u s , 1 . iogry llu s . 
binotalis, ( Voeidoloinia. 

Binsitta (see Toiiiea). 

Biosteres earpoiuyia', 11, 254. 
bi[)unctalis, Paeby/ancla. 
bipiinctala, Andraea. 
b i pu nctat u s, Ne pli ot et t i x . 
bipunetifer, Sebfenobius. 

Birds elieeking Xylotreelms quadripes, 31. 
bis]jini irons, Penlodon. 
bispinosa, Trapa. 

Histon snppressaria, on tea, 18. 

Black Thrij)s t)f tea, 27. 
blandus, Mylloceriis. 
blapsigona, Phtliorini.Ta. 

Blister Beetles (see Meloid Beetles), 
blitealis, Noorda. 

Blo'syriis aselbis, on sweet jiotato, 292. 

,, inaujualis, on cluster bean, Cl ; 
on indigo, SI. 
b(eticus, Polyoininatus. 

Boll worm, Cotton (see Earias). 

Bombax malabarieum, 130. 

Bombotelia jocosairix, on mango, 218. 
Borassus flabelliformis, 262. 

Borers, Cane, 142-145. 

„ in trees, control, 227. 

Borolia vcnalba, on rice, 163. 

Bostrychid Beetle, boring mangosteen, 253. 
(Bottle-gourd, .306. 


Bougainvillea, 2ti8. 

Braehmia arotra'a, on rice, 164. 
brachyrrhinus, Lixus. 

Braehytes sp., on a'^paragiis, 294 
Braehytrypes jiorbuitosus {achat inns), on 
indigo, 79 ; on sosanuiin, S3 ; on cotton, 
08 ; on jute, 132 ; on tobacco, 270 ; on 
cabbage, 278; on cauliflower, 281; .n 
eliillies, 290. 

Bracon fleteberi, 254. 

Brahinina eoriaeea., on viiu*, 234 ; on plum, 
245 ; on pear, 247 ; on a|)])li', 248. 
Brahinina eribrieollis, on berberry, 254. 
brasiliensis, Heve.a. 

Bra.s.sica eanijiestris, 27.5. 

„ <liehotoiua, 275. 

,, juneea, 275. 

,, oleraeea, 278. 

)» ,» Caula-rapa, 282. 

,f eauliflorn, 281. 

bra.ssie.T, A])his. 

,, , IMuedon. 

,, , Pieris. 

Bread-Fruit, 252. 
bretingliaini, Paehnephorus, 
b re v is ty 1 u s, Dae us. 

Bi iiijal', 28(5-289. 

Brithys erini, on lilies, 2(>6 ; on crocus, 268. 
Bnielnis s])., on lablab, 57 ; on cowpi ji, (50. 

„ afliiiis, on ])ea, 64 ; on 

(55; on stored pulses, 

308. 

„ < biueu.sls, on tur, 45 ; on hoi.^e 

gram, 57 ; on eowpea, (50 ; (jn 
pea, (5 4 ; on stcu'cd pulses, 308. 

,, llieobroiiue, on fur, 4.5. 
bru n iKuis, A s po ngo pu s. 
bubo, Aleides. 

Buceulatrix loxojitila, on cotton, 102. 

„ tliurberiella, on cotton in Cali- 
fornia, 102. 


c. 

Cabbage, 278-281. 

cjesalis, Margaronia {(Jlyphodcn). 

c-album, Balaninus. 

caller, »Sphe,nar<-he.s. 

cajani, Cemplastodes . 

C.ajanus in<lieus, 41-47. 

Calandra oryza*, in stored wheat, 309. 
caliginosu^, Adoretus. 

Callitcttix versicolor, on cane, 150. 
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Calobata sp., on ginger, 294 ; on turmeric, 
29;5. 

CalociytuH annularis, 205. 

Calocoris anguatatus, on juar, 184 ; on 
bajra, 187 ; on maize, 192. 

Calotropis, 135-130. 

Calpo opliideroidea, sucking peaches, 240 ; 
nectarinea, 250. 

Caltoria {Paniara) bevani, on rice, 104. 

„ {Pnrnfira) colaca, on rice, 104. 
Camellia theifera (see Tea), 
camolliaci, Aapidiotua. 

CftmAliao, Parlatoria porgandei. 
cam inodes, ililarographa. 
cam paiiulatus, Amorphophallus. 
cam pest ris, Brassiea. 

Camphor, 38. 

Cam|)onotus compressus, 275. 

Canavalia onsiformis, 05. 
cancrifoi’mis, Apua. 

Caru'- Borers, 142-145. 
eanidia, Cieris. 
cannabinus, Hibiscus. 

(.■amiabis saliva, 274. 

(^intharid BiMdlos, {Sec Mcloid Beetles). 
Cantliaris aeljeoii, on cane, 149 ; on china, 
202 ; on lucerne, 207. 

,, hirtioornls, on dhaincha, 72. 

,, ruticollis, on tenai, 201. 

Cantheeona furcellata, predaceous on Uto- 
theisa, 07. 
eapensis, I’erigea. 

Capp:ea taprobanensis, on orange, 213. 
Capsicum spp. 290. 
eai)-iularis, (\)rcli(»rus, 

Capua invalidana, on betel leaf, 300. 
Cardamom, 30. 

,, Scolylid, 37. 

Ca r ( In n o m u 1 n , K le U aria . 
caiahmi, Jdgia. 
cardui. Aphis, 
carica. l*a})aya. 
carol a. Daucus, 

Car pot' (ipsa pomoneUa {see Laspeyresia). 
Carjxunyi.i vesnviana, 11; on ber, 254. 
earj)omy ia\ Biostcres. 

Carrot, 29S. 

Carthainus tinetorius, 90. 

(^iryoborus gonagra, on tamarind, 257. 
Cashew, 255. 

CassaN a. 298. 

Cassid Bi'ctle, on sweet potato, 292. 
Cas.sidoeida aspidomorpha', parasite of A. 
miliaris, 291. 

castanea', Phragmata'cia. 


Cakor, 86-89. 
catalaunalis, Antigastra. 
catappa, Terminalia. 

Catej)hia inqnieta, on sweet potato, 291. 
catjang, Vigna. 

Catochrysop.s enejus, on tur, 44 ; on mung 
and urid, 52 ; on lablab, 56 ; on sweet 
pea, 58 ; on cowpea, 60 ; on sword bean, 
65. 

Catochrysops pandava, on Cycads, 266. 
Catopsilia pyraiitlio, on dhaincha, 72 ; on, 
agathi, 75 ; on chitagathi, 76. 
caudatus, Choctodaeus. 
caula-rapa, Brassiea oleracea. 
caiiliflora, Brassiea oleracea. 

Cauliflower, 281-282. 
cautclla, Ephe.stia. 

CecAdomyia oryzaj {see Pachydiplosis). 
Cecidomyiad Flics, on juar, 183 ; on cumbH, 
188. 

Celama squalida, on sann hemp, 71. 
celerio, Ilippotion. 

Celery, 298. 

celtis, Selopa {Plothein). 

Centii)odes, on cane, 149. 
ce ntrinif or m is, U h ad i no p u s . 
cepa. Allium, 
ccphalonica, Corcyra. 

Coranibycid grub.s in orange, 211. 
corasifera. Primus. 

Geratina liieroglyphica, on rose, 265. 
ceratitina, Stietaspis. 
ceroalella, ISitotroga. 

Cerococcu.s corymhosus, on jak, 252. 

,, hibisei, on cotton, 118. 

Ceroplaste.s lloridensis, on mango, 228 ; 

on fig, 251 ; on cashew, 256 ; 
on custard apj)h*, 257. 
Ceroplastodcs cajani, on lablab, 57 ; on- 
tulsi, 267. 

C<doniad Bi^oth'S, on cotton, 103 ; on bhindi, 
123 ; on rice, 178 ; on juar, 182 ; on tenai. 
201 . 

Ceuthorrhynchus asperulus, on Cajanus, 43. 
Chaitocnema basalis, on sann lu'mp, 68. 
C’hajtodacus caudatu.'’, in orange, 213. 

„ corroctiis, on mango, 226 ; in- 
peach, 241. 

„ cucurbita>, control by parasites, 

11, 305; on cucurbits, 304, 
307, foodplants, 304. 

„ divorsus, in orange, 213; in. 

bottle gourd, 307. 

,, du pli( atus, in peach, 241. 
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ChiPtodaciis fcrniginciis, in orange, 213 ;* in 
mango, 226 ; in guava, 231 ; 
in peaoh, 241 ; in aapota, 249 ; 
in loquat, 200 ; in jak, 252 ; 
in ell il lies, 290. 

,, garcini.T, 25.3. 

„ tuheroulatus, in peach, 241. 

,, zonatus, in bacd, 2Ui ; in mango, 
226 ; in peacln 241 ; in sapota, 
249 ; in bottle gourd. 307. 
Chala>no.soma melallicum, on lilies, 267. 
Chaleidid attacking chillies, 200. 
C'hahnopo hyppasia, on indigo, 80; on 
lueerno, 206. 
chalcytos, Plusia. 

Cliapra {Parnartt) mathias, on rice, 164 ; 

on juar, 180. 

Clialra, 178. 

Chelaria spathota, on mango, 219. 
Cherrainoya, 257. 

Cherry, 250. 

Chilades laius, on Citrus, 210. 

,, putli, on indigo, 80. 

Chillies, 290. 

Chilo simplex, in cane, 143; in rice, 174; 
ill juar, 181-182; jiarasitos, 182; in 
bajra, 187 ; in maize, 191 ; in inaiua, 200. 
Chiloloba a(*uta, on riets 178 ; on juar, 183 ; 
on bajra, 188; on rose, 264, 26,5; on 
cabbage, 278 ; on oaulitlower, 281. 
chinensis, Hruchus. 

Chionasj)is sp., on cotton, 119. 

,, biolavis, on cinchona, 37. 

,, (iecnrvata, on bamhoo, 205. 

,, dilatala, on mango, 228. 

,, manni, on tea, 26. 

,, vilis, on mango, 228. 

Chitagathi, 76. 

Chloridca obsoleta {scr lloliothis). 
Chloridoliim alemeiie, on orange, 211. 
clilorion, Popillia. 
chloroleuciis, Tanvmccus. 

Chlumotia transver'-a, on mango, 220. 
Cholam (sYc Juar.) 

,, ( \*cidomyiad, 1S,3. 

„ Ply, 17s! I SS, 202. 

chotanica, Phyllot ri*la. 
chruiiinUtria^ Kai ias cupri'oviridis. 
Chrotogonus sjip., on gram, 49 ; on .sann 
hemp, 66 ; on indjgo, 79 ; on cJistor, 86 ; 
on groundnut, 90 ; on Nig<'rsced, 95 ; 
on cotton, 98 ; trials of Texas bait, 160 ; 
on juar, 181 ; on bajra, 186 ; on maize, 
191 ; on wheat, 193 ; on tobacco, 269 ; 
on opium poppy, 274. 


Chrysant homum, 263. 
chry.sippiis, Danais. 
chry.sochloru.s, Astycus. 
chry.sographella, Aiieylolomia. 

Chrysomelid Beetles, on orange, 211. 

Oh ry so m ph a liis ( ,4 ]> idiot us) a o n i d u i \\^J(f\ c u s ), 
on orange, 214 ; on vine, 
236 ; on hotel- nut, 2ti2. 

„ (Aspidiolus) aurantii, on 

orange. 214 ; on rose, 2t)(> ; 
on eyeads, 266. 

,, {A'ipidiotus) rossi, on guava, 

232; on poinegrartatt*, 231. 
(hcadas, on cofh‘e, 29. 

(.^icor arietinum, IS. 

Cinchona, 37. 
cinchona*, Heloiieltis. 
cineroa, Apriona, 
cingnlatiis, J)ys<leretis 
circinali.s, (’yeas, 
circumdata, xMel riona. 

Cirphis alhistigma, on iie(', l()2. 

„ coinpta, on rice, 163. 

„ fragilis, on wheat, 195. 

,, insu laris, on rice, 162. 

,, loreyi, on rice, 162 ; on juar, I79\ 
on maiz<‘, IS!); on wheat, 195; 
on oats, 198 ; on gram, 19. 

„ unipuncta, on ri(M‘, ltd ; control, 

161 ; on juar, 179 ; on maiz(‘, 

189 ; on wheat, 195 ; nn f>als, 198; 
on kodon, 202. 
cistollata, Apsylla. 
citrella, Pltyllocnist is. 
citri, l)ialeun)des {Ahyrodcs.) 

BnphalciU'^. 

„ , Prays. 

,, , lVscu<lo< oc< iis { I >itrl yJopilis). 
citrulli, Acythu|icns, 

( ’itriilhi^ .spp-. 3t)l . 

( ’itrus spp,, 20!). 

(.3ania cramcri, »m tea, 1!); on ca^lftr, S7 ; 
on babul, 274. 

,, soror, 88. 

Chivigralla gihhosa, on tnr, 15 ; f»u lahlab, 
57. 

,, horrcMs, on tor, 45; on cotton, 

118. 

Clattharn sceptica (.syc foauia) 
cliontella, Pbycita. 

Cl i tea picta, on bad, 215 
(’luster Bean, 60. 
elypoali.s, Idioceru.S. 

Cnapbalocroci' modinali'^, on rice, 160. 
c nc j u s, ( 'a t oc h ry.so \ )H . 
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c- nigrum, Agrotis. 

Coccus {Lecaniiun) mangifcrsc, on mango, 
228. 

„ viridis, on coffee, 34-36 ; on cinchona, 
37 ; on guava, 232 ; on loquat, 
250. 

Cockchafer grubs, on coffee, 29 ; on cinchona, 
37 ; on gram, 50 ; on juar, 186 ; on wheat, 
196 ; on barll^y, 109 ; on strawberry, 250. 
(’oconut, 257-261 
(.’ocos nucifera, 257. 

Codling Moth, 249. 

Ccelosterna scabrator, on tea, 22. 

,, s])inator, on cotton, 121 ; on 
appU, 248 ; on ber, 254 ; on 
rose, 265 ; on babul, 275. 
eoM'ulea, (Jypliosticha. 
cdu'ulescenH, Xylonomus. 

(Joffea arabica {.sec Coffee), 
coffcjc, Zeu/.ora. 
eoffearia, Homona. 
coffee, 28-36. 
colaca, Cal tor is. 

Colasposoma semicostatum, on orange, 212. 
Colemania spljenarioides, on mung and urid, 
51 ; on e<jwpca, 59 ; Texas bait not effec- 
tive, 160 ; on j»>ar, 181 ; on cumbu, 187 ; 
on lenai, 201. 

Colias croceiis field i, on shaft al, 208. 

,, hyale, on sliaftal, 208. 
collaris, Alcidcs. 

Collyrino Tiger-bccUos in coffee, 34. 

(’oloeasia antiquorum, 298. 
tiommon 'riirips of tea, 27. 
communis, Amygtlalus 
,, , L*vrus. 

,, , Riciniis. 

eomprcHsus, (Vimponotus. 
compta, Cirphis. 
conferta, Ilolotriehia. 
coniotalis, Metasia. 

Conosia irrorata, on riee, 175. 

Contai'inia on cotton (sre J)a.syncura 
gorsyj)ii). 

Conthoyla rotunda, on tea, 20 ; on coconut, 
259. 

convolvuli, Horse. 

Coptoeyela sp., on sweet potato, 292. 
(Vptosoma spp. on tur 46 ; on cluster bean, 
61 ; on dhaincha 73. 

,, eribraria on mung and urid 51 ; 

on lablab, 57 ; on agathi, 76. 
CViptotcrmes on rubber in Ceylon, 36. 
eoraeana, Eleusine. 

Coral Tree {see Erythrina), 


COvchorus capsularis, 132. 

Corcyra cephaloniea, in stored rice, 307. 
Cordylurid Fly, in rice, 155, 179. 
core, Eupkea. 
coriaeea, llrahmina. 
coriarellu, Pi/wderces. 

Coriander, 298. 

Coriandrum .sativum, 298. 

Corigetu.s bidentulus, on tea, 21. 

Corizus rubieundu.s, on bhindi, 124; on 
holly hock, 130. 
cornifrons, Mudaria. 

CfU'onata, Anna, 
correetus, Chadodaeus. 
corymbosus, Ceroeoceus. 

Cosmo])hila erosa, on cotton, 100 ; on 
bhindi, 123; on rozelle, 125; 
on am bad i, 126. 

„ fulvida, on Abutilon indicum, 

1 29. 

„ sabulifera, on jute, 133. 

(.V>s?#opolite.s sorditlus, on plantain, 238. 
(’osmascarta relata, on jak, 252. 
cotesii, Aloyrodcs. 

Cotton, 98-122. 

Cotton Bollworin {see Earias), 

Country Almond, 246. 

Cow pea, 59. 

eVab.s, on rice, 155-159. 

Craspedia defamataria, on luecrnc, 207 
crassieornis, (iallobelieus. 

Creatonot\is gangis, on eoff(‘e, 28 ; on ground- 
nut, 91 ; on jute, 133 ; on lucerne, 206. 
crcnulata, Atractomor])ha. 

(.)re.ss, 284. 

cretaeeuH, Hym])iezomias. 
eribraria, Argiiia. 

„ , (.^optosoma. 

cribricollis, Brahmiiia. 

Crickets {,sff> Braehytrypes, Cryllodes, Gryl- 
lotalpa, Liogryllus). 

Crieula trifenestrata, on mango 218 ; on 
cashew 255. 
crini, Brithy.s. 
erinitus, Sitones. 
eritica, Kueosma {Euceh's). 
crocata, Tarache. 
croceu.s, Colias. 

( Vocitlolomia binotalis, on mustard, 276, 
277; on cabbage, 280 ; on cauliflower, 282 ; 
on turnip, 282 ; on radish, 283 ; on 
cress, 284. 

Crocick)phora ptyophora, on bamboo, 204. 
Crops, classification of, 82. 

Crotalaria juncca, 65. 
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fiiioiata, Antestia. * 

Cryptocephalus dodcH;as]>ilus, on rose, 201 . 
(>3^1)1001^11101 sp., 275. 

CVvptorhynchn.s gravis, on mango, 225. 

„ inangifersp, on mango, 225. 

,, porioollis, on mango. 225. 

eiicumerina, Trichosanlhes. 

C'uciimis spp., 301. 

(’ueurbila sp])., 301. 
euenrbitie, Cluetodacus. 

Cumbu, 18(1-188. 

,, r'ceidomidad, 188. 

,, Fly, 178,' 202. 
eiipnioviridi.s, Ka? ias. 

Curcuma longa, 295. 
curonmyD, Aspidiotus. 

('urry Leaf IManf, 210. 

Custard Appl(*, 250-257. 

(’Namojisis psoridioidos, 00. 
cyanea, .Miinasl ra. 

( Vcads, 200. 

Cycas circinalis, 200. 

,, revoluta, 200. 

(\ycJop(‘lta siccifolia, on tur, 45 ; on Krytli- 
rina, 78 ; on Moringa, 299 ; on betel leaf, 
300. 

Cylas formicarius, on sweet potato, 292, 293. 
Cyphosticha cocrulea, on Cajanus, 42 ; on 
lablab, 50. 

Cyrtacantbacris ranacea, on ca.stor, 88 ; 
on groundnut, 90 ; on cotton, 103 ; on 
mania, 199. 

(’yrlotraclielu.s dux and C. longipe.s, on 
bamboo, 204. 


D, 

J'aclylopius citri {see Pscndoroocii.s). 

,, , P.se.iidococcus nipaj. 

,, , ,, virgatus. 

Dacus brcvistylus, control, 243 ; on melons, 
304. ‘ 

„ longistyhis, on Calotropis, 137. 

,, spp. {see also Ch.'etodacus). 

Ladap {see Erytbrina). 

Dahlia, 207. 

dakslia, Papilio he’.emis. 

Danais chrysippus, on Culotropis, 130. 
Dasychira mondosa, on tea, 21 ; on coffee, 
28 ; on castor, 87. 

Da.sychira .sccuris, on cane, 148; on rice, 103; 

on juar, 179; on wheat, 195; 
on ragi, 199 ; on guinea gia.«a, 
204. 


J)asyiieuia gossypii, on Cotton, 103. 
Dasyses rugusellus, on papaya, 257. 
daubei, Plusia. 

Daueus carota, 298. 
dea, Arlx'la. 

deeipiens, Syinpiczomias. 
decoiiita, Anomala. 
decurvata. ( 'hionaspis. 
d<‘f a malaria, Craspeilia.. 
d<*foliat(»r, Emperorrliinu.^, 

Deilepliila nerii, on cinchona, 37 ; on 
oleander, 207. 
tiemoleiis, Papilin. 

Deridrocalamu.s spp.. 201. 

<leutifor. M ylloit rus. 

( b * p l essa rirc, U )gas I c r. 
dejuessrlla. Papua. 

«l«‘pre.ssurii, (Jonoi'ophalum. 
di^piinelalis, Nymj)h»ila. 

Dereodtjs ma.s(o.<, on ambadi, 120. 

„ [xillinosus, on Calotropis, 130 ; 
on apple, 248. 
derogata, iSylt'pta. 

Desi inatar {xvv Pisiini (ircf ns(). 
Desmidopbonis lud)es, on Hibiscus, 128; 

on .silk cot for), 131. 
rlesti’irctor, Aspirliot us. 

Deudori.x epijarbns, <»n pomegranate, 233. 
Dhaineha, 72. 

Diacrisia oblujua, on soy-bo.ni, 47 ; on 
mung ami urid, 51 ; on lablab, 54 ; on 
sweet p<'a, 58 ; on cluster bean, 01 ; on 
pea, 64; on .sword bean, 0.5; on ►Sesa- 
inum, 83; on castor, SO; »>n liiisecal, 89; 
on groumlnut, 91 ; «)n .sunllower, J>5 ; 
on cotton, 101 ; on ambadi, 120; on 
Hibiscus alx'lmo.scbus, 127; on Abutilon 
iiidicum, I2t) ; on j\rte, J32 ; on ]>lantaii), 
237 ; on chrvsanllx*rnum, 203 ; on to- 
bacc.), 270; on hemp, 274; on radisli, 
283 ; on sweet jiotafo, 291 ; on artichoke, 
294 ; on turme.rie, 295. 

Dialeui*<xle.s < iti i, on orange, 214. 

,, e.ugenia', on jamun, 247. 
r>ia.s]>i.s cehinoeaeti, on Ih iekly Peai‘, 41. 
I>iatra»a .sf)p., in cane, 142; in juar, 182. 

,, .suppre^sah's {ntnirllld), 142. 

,, venosata 142. 

Dielioci’oci.s punctiferalis, on cardamom, 
37 ; on castor, 88 ; on mango, 221 ; on 
guava, 231 ; on peacl), 240 ; on gingi r, 
294 ; on turmeric, 295. ^ 

Dichoraeri.s ianthes, on duster bean;' 01 ; 

on indigo, 80 ; on lucerne, 207. 
dichotoma, Brassica. 
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dilatata, Cliionaspis. 
dimidiatiponiii.s, Eumones. 

Dinodorus spp., 205. 

Dioctes vulgaris, 210. 
dioica, Oloa. 

dionysius, Phyllognathus. 

Dioscorea spp., 297. 
dioscoridcis, Amintlia. 
discolor, Mylloccrus. 
disjuncta, Mogaoliile. 

Disphinctus hiinioralis, on tea, 23. 

,, politiis, on betel leaf, 300. 

dissiinilis, IMiytoscaphus. 
distincta, »Sogata. 
diversus, Chadodacus. 
dodocaspiliiH, Cryptocophalus. 
dodecastigma, Epilachna. 

Dolichos bifloniH, 57. 

„ lablab, 53. 

Dolyooris indieus, on indigo, 82 ; on sun- 
ttower, 96 ; on safflower, 97 ; on juar, 
184 ; on wheat, 198 ; on kauni, 201. 
dowinica, OlottuUi {.see Britliys crini). 
do in i nica, llh izoportha. 
dorsalis, (Mi.'otodacus ferrugincus. 
dnrmlis^ Dactis {.see Cliadodacus ferrugincus). 

,, , Epa(!romia tarnulus. 

dorsalis, Mylloccrus. 

Dorylus labiatus, on potato, 286. 

„ laovigatiis, on dahlia, 268. 

„ orientalis, on groundnut, 94 ; on 
cane, 146 ; on coconut, 258 ; 
on cabbage, 278 ; on cauli- 
flow(!r, 281 ; on potato, 286 ; on 
artichoke, 294 ; on carrot, 298. 
du}>lioatiis, Ohictodacus. 

Durian, 252. 

Durio /.ibetliinus, 252. 
dussuinicri, Anoinala. 
duvauceli, Adoretus. 
dux, ( •yrtotrachclus. 

Dynastiiio Heeth*, on rice, 169. 

Dvsdenuis cii\gulatus, on c«)tton, 115 ; on 
bhindi, 121 ; on anibadi, 126 ; on Hibiscus 
abobnoschus, 127 ; on H. rosa -sinensis, 
128 ; on Abutilon indicum, 129 ; on holly 
hock, 130; on silk cotton, 132. 


E. 

Rariaa cuprooviridis {chromataria)^ on Hibis- 
cus abolnioschus, 127 ; on jute, 
135. 


E%rias fabia, on cotton, 104, 122 ; on bhindi, 
123 ; on Hibiscus abolmoschus, 
127 ; on Abutilon indicum, 129 ; 
on holly hock, 130. 

„ insulana, on cotton, 104, 122 ; on 
bhindi, 123; on ambadi, 127 ; on 
Hibiscu.s abelmoschus, 127 ; on 
Abutilon indicum, 129 ; on Malva 
parvillora, 129 ; on holly hock, 
130. 

Earthworms, damaging betel loaf, 301. 
eburifora, Onatholoa. 
ecliidna, Platypria. 
echinocacti, Diaspis. 
echinus, Urentius. 

Eel worms, on cotton and bhindi, 125 ; on 
lucerne, 208. 

Elaterid grubs, on wheat, 193. 
elcgans, TIeterorrhina. 
elengi, Mimusops. 

Elephant’s Foot, 298. 
elephantu m , Feronia. 

Elottaria cardamomum, 36. 

Kleusine coracana, 199. 

Eligma narcissus, on Ailanthus, 263, 
olong.ata, Tenaphalera. 
olongatum , Oonocc phalum. 
elongella, Stenachroia. 
clpis, Lampides. 

Emperorrhinus defoliator, on peach, 240 ; 
on apricot, 245 ; on pear, 247 ; on apple, 
218 ; on chcu'i y, 250. 

Empoasca flaveseons, on tea, 26 ; on castor, 

88 . 

„ sp., on Erythrina, 79 ; on cotton, 

117. 

ensi form is, Cana v alia. 

Entomophthora, 59. 

Epacromia tarnulus, on dhaincha, 72 ; on 
cotton, 98 ; on rice, 160 ; on juar, 180 ; 
on bajra, 186; on maize, 190, 191; on 
wheat, 196 ; on maiua, 199. 

E[)hestia caiitella, parasitized by Rhogas 
kitcheneri, 107. 
ophi[)pias, Anarsia. 

Epicometis squalida, on \iolet, 268 ; on 
crocus, 268 ; on hyacinth and narcissus, 
268. 

epijarbas, Dcudorix. 

Epilachna dodecastigma, on cowpea, 59 ; 

on potato, 285 ; on brinjal 287 ; 
on tomato, 289 ; on cucurbits, 
302, 307. 
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Epilachna vigintiocto-punctata, on qow- 
poa, 59 ; on potato, 285 ; on 
brinjal, 287 ; on tomato, 289 ; 
on cucurbits, 302, 307. 
Epipyropid on Eurybrachya, 78. 

„ parasitic on Idioccrua, 224. 
Episomus lacerta, on Cajanus, 42 ; on 
lablab, 56 ; on Erythrina, 77 ; on cotton, 
121 ; on bajra, 187. 

Eretmocora inipactolla, on Amaranthus, 296. 
orgasima, riithorimwa. 

Ergolis morione, on castor, 87. 

Eriobotrya japonica, 250. 

Eriochiton thea?, on Erythrina, 79. 
Eriophyoa sp., on cotton, 118; on litchi, 229. 
Eriosoma {Schizoneura) lanigora, on apple, 
249. 

crosa, Coamophila. 
orotiaa, Argyroploco. 

Erotylid Beetle, in tenai, 201. 

Erythrina, 76-79. 

„ indica, 76. 

,, lithosperma, 76. 

osculonta, Lens, 
osculentum, Lycopcrsicuni. 
csculontus. Hibiscus. 

Estigmeno lactinea, on coffee, 28 ; on hor.so 
gram, 57 ; on sunflower, 96 ; on cotton, 
101 ; on cuinbu, 187 ; on maize, 189 ; on 
ragi, 199 ; on sweet potato, 291. 

Etiella zinckcnella, on tur, 14 ; on horse 
gram, 57 ; on l\he.sari, 58 ; on sw'cet j)ea, 
58 ; on cowpea, 60 ; on pea, 64 ; on sanii 
hemp, 71. 

Eublemma olivacca, on brinjal, 2S7. 

,, scitula, 275. 

,, silicula, on mango, 222. 

EhccHs cn'tica {see Eucosina). 

Euchromia polymcna, on sweet potato, 291. 
Eucosma critica, 12 ; on Cajanus, 42. 

„ zelota, on rose, 264. 

Eucosmid moth, on Lantana, 39. 

Eugenia jambolana, 217. 
eugeniae, Dialcurodes. 

Eiignamj)tus marginalis, on mango, 219. 
Eumcncs dimidiatipennis, 13. 
oumenoidcs, Mellcsis. 

Eu])haIorus citri, on orange, 215 ; on Mur- 
ray a, 216. 

Euplcea core, on olcand(5r, 267. 

Euproctis flava, on pomegranate, 232 ; on 
plum, 245. 

„ fraterna, on castor, 87 ; on cotton, 
102 ; on pomegranate, 232. 

„ lunata, on mango, 218 


Euproctis .scintillans, on sann hemp, 68 ; 

on castor, 87 ; on linsood, 90 ; 
on gogu, 126 ; on mango, 221. 
Euptoroto mollifcra, on Moringa, 290. 
Eurybrachya ferruginea, on Erythrina, 79 ; 

on Calotropis, 136. 

„ tomentosa, on Erythrina, 78 ; 
on cotton, 118; on bhindi, 
124 ; on Calotropis, 136. 
Eurydema piilcliriim, on mustard, 277. 
Eurytomine, on a])ricot, 245 ; on almond, 
246. 

Eusarcocoris vontralis, on Sesamuin, 85. 
Eutormes hoimi, on grasses, 203. 

Euthnlia garuda, on mango, 218. 

Euxoa segetum, on coffee, 29 ; on sonji, 
208 ; on cabbage, 280 ; on potato, 
284. 

„ spinifera, on grasses, 203 ; on opium 
poppy, 273. 

Euzophera perticella, on brinjal, 289 ; on 
tomato, 290 ; on chillies, 290. 
evidantii^ Ypaoloidms (.vrr Dichomoris ian- 
thes). 

Exacrodiis populans, 270. 
oxarata, Myocalandra. 
oxcelsa, Ailanfhus. 

Exelastis atomosa, on tur, 41 ; on lablab, 
56. 

cxigua, Laphygma, 


F. 

faba, Vicia. 
fabia, Earias. 
fabrieirlla. At leva, 
fabricii, Alc i<h‘s. 
f ari n osa, 1 *ii ra m ecri | )m. 
f ase iai is, 1 1 y m n i a . 
fasciatus, Hapal<>clirus. 
fastiUKsa, IViloptcra. 
faunus, Xanthotrachckis. 
fea*, roj)illia. 

Eenugreek, 298. 

Eeronia elophantuni, 234. 
ferruginea, Af)ogonia. 

„ , Be]ip])a 

f errugi ncus, ( 'ha? t od ac u s. 

,, , Rhynchojdiorus. 

festiva, Ifornaloeephala. 

Fibrc-Plants, Non-malvaccous, 132. 

Jicuffy Aspkliotus (.vee Chrysomidifllui aoni- 
dum). 

Ficus carica, 250. 

Fig. 2.50-251. 
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fimhriata, IMautia. 
fitiitirnuH, Atactogastcr. 
fisa, Holoiricliia. 

Ilab<*llif<)rinis, liorassus. 
flam mat ra, Agrotis. 
flava, Eiiproctis. 
flavoscons, Kmpoasca. 

(la VO- orbital is, 'rarytia. 

Eloa-Eootlf^''!, on ^^ijanus, (.‘i ; on jsann 
boinp, (10 ; on bliituli, 123 ; on bajra, iXb ; 
on whoat, 195; on panivaragn, 202; 
on liKM'rno, 207 ; on tobacco, 20!) ; on 
miislard, 270; on cabbage, 2S0 ; on 
tnrnip, 282 ; on potato, 285 ; on brinjal, 
280 ; on p(‘pp(‘r, 300. 
fl(dcli('i‘i, Bracfni. 

, Opius. 

lloridfMisi'^, f N'roplaslos. 
fbictuosalis, Nyinjdiula. 

Fly inaggotM, in sa.(ltovv<'r, !)7 ; in rice b-aves, 
178. 

ficnum-gr.ocuin, Trigonclla. 
t’obiM, Udaspes. 
formit‘ariuM, ('ylass. 
fornicatiis, X ylc.bonis. 

Fragaria vesca. 
fragilis, ('ir])liis. 
fratcr, Syinpiozom ias. 
fratcnia, Euprocl is. 
fronatns, Alcidc.'^. 
frugalis, Polaniia {lit miijid). 

Fruit FlicM, control, 212. 

,, in lit chi, 230. 
f rumcntaccuni, Panicum. 

Fulgorid Bug, on bamboo, 205. 
fullojiica, OpbidcrcM. 
fulvitla, Cosrnopbila. 
fiirccllata, (^inthcioona. 
farcifer, Microglypluis banian. 

f\isc*UM, RipUu’tus. 

G. 

galba, Spialia. 

( bilonicidla singliara, on water-nut, 251. 

,, sp., on loquat, 250. 

({all (lies in grasscM, 170. 

(Gall fly On cluster bean, 01. 

(lallobi'lious crassiconiis, on tobacco, 272. 
(bangara thyrsis, on coconut, 258. 
gangif^, F^rcatonof us. 

(larcinia mangostana, 25,3. 
g ircinia', (^bictoilaeiis, 
tbvrlic, 297. 


garnda, Eutlialia. 

Gclccliia gossypiclla, experiments in Egypt, 
10; on cotton, 111-114; foodplants, 112; 
parasites, 112 ; control, 113 ; on Hibiscus 
abclmoschiis, 127 ; on Abutilon indicnm, 
120 ; on hollyhock, 130. 
gcniinat a, Sohmopsis. 
germari, Apriona. 

({iaura sc(‘])tica, on soy-bean, 47. 
gibbosn, ( 'lavigralla. 

I gilviberbis, »Scirpf)])haga. 

({ingelly (.'fee Sesarnuin). 

(dinger, 201-205. 
glauca, St;laria. 
glaueifjans, llomoj)t era. 

Gh'nea nndtiguttata, on mulberry, 255. 

[ ,, Npilola, on .silk eottori, 131. 

j glolx-sa. Xy-^trocf-ra. 

! globulib'i’a, Monaiithia. 

' glorifssre, P(*lylela. 

I (>loHuf(t do/ninicd (.see Biith^s crini). 

I ( {lycine bi.spida., 47. 

1 (Uijiihodi co'salis (.see Margaronia). 
i ,, indica, .Ma7’ga.roida. 

({nathoh'a ('burifiTa., on orange, 211. 
({na(bos]»astoi<l('s rou.xi, on urid, 51 ; on 
kauni, 201. 
gnoma, Tlufn lra. 

Gogii, 125-127. 

gonagra, ( 'aryoboriis. 

(.{onoeephaliim de])r('ssum, on tur, 16 ; on 
gram, 50 ; on potato, 284. 
,, idongatum, on tur, dO ; on 

gram, 50; on groundnut, 
04. 

,, .sp., on eabbago, 28(d ; on 

potato, 281 ; on sweet 
potato, 202. 
gossypiella, ( {elechia. 
gos.sypii. Aphis. 

,, , l)asyne\ira. 

,, , »Spheno])tcra. 

r{os.sypium spp., 08. 

Gourds, 307. 

Graeillaria soyella, on (\ajamis, -12. 

( {raeilariad, f*n ap])le, 248. 
giaelbi, Aeontia. 

Gram, -18-50. 

({rammodes sinlida, on linseed, 80. 
granariiim, Macrosiphum. • 
granatnm, Punica. 
grainli flora., Scs 1 i.i n ia. 

( { ra pe - v i ne, 23-1 - 236. 

({raptosthethus .servu.s, on tur, 46 ; on jute, 
131 ; on sweet potato, 204. 
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Grasses, 203. 

Grasshoppers (.'ter. Chrotogoniis, Eiiaoroiiiia, 
Oxya, llieroglyphus, cte.). 
gravoolcns, Apium. 
gravis, (.'ry p 1 1 )rl i y no 1 1 u s . 

Green Gram (srfi Mung). 

,, Scale of colTcc, 34. 
greiYiiiis, Siiastus. 
grisator, Agriliis. 

,, , StluMiias. 

(iroiindniit, 90-91. 

CO vllodes melanoccjjhjiliis, on cntton. 98 : 
on mango, 217. 

(.Jrvllotalpa afrii ana, on e arn', 140 : on 
h)))aeco, 270. 

Guar (.sYC Cluster Hean). 

(iiiHva, 231-232. 

Guinea Grass, 204. 

Guizotia abyssLnica, 04. 
guyava, Psidiutn. 


H. 

Tlaltieino Beetle, on p(']>per, 300. 

Ilaltieiis mifiutiis, <jii tobacco, 209,- on 
brinjal, 2S(} ; on sweet ])ofato, 29t. 
irapaloehrus faseiatus, on rice, lOS; on 
luc<'rne, 207. 
barlii, Aspidiotus. 
h<d)es, l)csinidopb(»ru.>. 
liceabe, 'IViias, 
lieifiii, Kutermes. 

ireli-\ stograrmna. liibi.''ci, on bliindi, 12.3; 

on rose, 205. 
belcnns, Papilio. 
lleliantlins annuus, 9.5. 

,, tiiberosijs. 29 b 
lieliopa, Plit hoj-innea. 

IbOiothis a'^'^ulta, on tobacco, 270, 271. 

„ obsoleda, on tur, 44 ; on gram, 49 ; 

on lablab, .50 ; on .swet-l pea, 
5S ; on ^'ann hemp, 71 ; on 
indigo 80 ; (Ui c.i^tor, S.S ; on 
linseial, 90 ; on grotindnnt, 91 ; 
on sunflower, 90 ; on safilower, 
97 ; on eolt«»n, 115; on bliindi, 
121 ; on bajra, ISS ; on maize, 
191 ; on lucerne, 200 ; on 
oraiigi*, 212; on rose, 2 05 ; on 
toba.eco, 272 ; on opium jioppy, 
273 ; on hemp, 274 ; on toiiuit*), 
289. 

He 'othiip.s indicus, on onion, 297 


Helliila iindalis, on mustard, 270 ; on cab- 
bage., 280; on eaulitlower, 282; on knol- 
kohl, 282; on beet -roof, 28.3; on radish 

28.3. 

Ilelopeltis antonii, on tt a, 23 ; on nim, 20 • 
on einehona, 37 ; on cashew, 
255. 

,, eiiiclu^na', on fiM, 2.3, 

,, tlieivora, on fi'a, 2.3 ; on mango, 
20 ; on einehona, .37, 
llemiehiouasipis aspidi.sf o,j |,i>tcl nut, 
i 202 ; on peppiT, 300. 

I bemitlo.xa, Basp(‘^ rcsia. 

I hmui.sphauiea, SaisM>(ia {! .( anti (un). 

Henif), Indian, 27 1. 
llenbam*, 274. 

Her.s(» <M)nvol\uli. on mung and urid, 51; 

on sweet potato, 291. 
lu'speriilnm, biM-aninm, 30. 

IJeterographis brngah‘lla, on euslanl apple, 
257. 

Heterorrhina I'lcgans, on juar, 182. 

,, inieaiis, on maize, 190. 

Heterusia eingala, on tea, 19-20. 

„ inagnifiea, on tea, 19-20. 

,, vire.sc<‘ns, on tea, 19-20. 

Ilevea brasiliensis, .3(). 
hibisei, ( 'itroeoeeu.s. 

,, lleleyst ogr.imma. 

Hibiscus abelmosehus, 127. 

,, eaiinabijms, 12.~. 

,, escuhntus, 122. 

,, r<»s.i-sinrn.',i>, 128, 

,, salMlarilla, 12.5, 
hiiu'oglypbica, ( 'er.if ina. 

II ierogl yjihus banian (j'Oc/j//j, on cane, 
j I 17 ; on 1 ice, 100 ; on juar, 

! 181 ; oM mai/e, 190. 

i ,, nigi’o ii plcfu.-, on juar, I8l ; 

I on tenii, 201. 

i II ilarogi.'iph i e.iminodcs, on ( .»r<l.nnoni, 37. 
Ifijipotion celcrio, on vine, 235 ; (.n UunX'X, 

I 

I liirt ir-ornis, Canlharis, 

! His p.a nrmig<-ra {a ttr.sa h.s), (ui lice, H»7. 

( hi.spi<la. Glycine, 
j his|iidus, 3'aiivim‘eUs. 

I hist croidca, Popillia. 

I hi.-te.ioi«les, 3'ctnida. 

I bistrio, Apomee n.i. 
j ,, , Menida. 

! Hodotermes \ianjm, on gia-sc , 20.3. 

I llolcomy rmc.v .s< a bri< cj»s, ean viig.' oil wheat 
! grains^ 19H. 

Hollyhock, 130 
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H'jlotrichia confcrta, on coffco, 20. 

„ fisa, on berberry, 254. 

„ grubs, on cinchona, 37. 

Iloinalocephala festiva, on C«alotroj)iM, 1.3(). 
Iloinona coflearia, on tea, 20 ; on coffee, 28. 
Homoptera glauoinans, on agathi, 75 ; on 
cliitagathi, 70. 
honesta, Robica. 

Hordciim viilgare, 100. 
horrons, Clavigralla. 

Horse (3 ram, 57. 
liorticola, Adoretiis. 
hugoli, Lophostornus. 
hiimeralis, Disphinctus. 

,, , Rhynchoeoris, 

Hunting Wasps, 12. 
by ale, (\>lias. 

Hyalopterus sp., on poach, 244 ; on almond, 
240. 

hydrodromiis, Paratelphusa. 

Hyrnenia fasoialis, on Amaranihiis, 206 ; 

other food ])lants, 200. 

Hyoscyamus nig<‘r, 274. 

Hvi)(3ra medioaginis, on liicerno, 207; on 
senji, 208. 

Hypora variabilis, on pea, 04 ; on lucerne, 
207 ; on senji, 208. 
hyporbius, Argynnis. 
hypogjca, Arachis. 

Kyporneces squaniosiis, on Hibiscus rosa- 
sinensis, 128; on Amaranthus, 290. 
hyppasia, (3ialci(j])e {Triijonodea), 
hyrtaca, Metanastria. 
hystrix, Platypria. 

I. 

ianthes, Hii-homoris. 

Tcerya ;cgyp(iace, on rose, 200. 

,, minor, on mango, 228. 

,, purchasi, 215. 

,, .scychellnrum, on mango, 228. 

Tdgia cardoni, on bajra, 188. 
ldioo(u-us atkinsoni, on mango, 222. 

,, elypcalis, on mango, 222. 

,, niveosparsus, on mango, 222. 
illepida, Argyroploco. 
imnu'ritalis, Sclucnobius. 
impnudella, Eret mocera. 
impat i(‘ns, Balsamifera. 
importunitas, Ragmus. 
im pressu s, Pach nophoru s. 
inachus, Kallima. 
iniequalis, Blosyrus. 


incisa, Artocarpus. 
inconspicuus, Nysius. 
imlica, Aspidornorpha. 

,, , Erythrina. 

„ , Lcucaspis. 

„ , Mcangifera. 

„ , Margaronia (07//p/<odc.s). 

,, , Scrica. 

,, , Tainarindus. 
indicuta, Nacoleia. 
indicus, Anomalococcus. 

,, , (.'ajanus. 

,, , Dolycoris. 

,, , Heliothrips. 

,, , Banchadothiips. 

„ , Tanymecus. 

indiciim, Abutilon. 

„ , Sosamum. 

,, , Syntomosphyrum. 

Indigo, 79-82. 

Imligofera arrecta, 79. 

,, linifolia, 81. 

„ sumatrana, 79. 

Indigo Psylla, 81. 
inferens, Sesarnia. 
inficita, Saluria. 
infusolla, Phycila. 
inquicta, Catef)hia. 
insignis, Orthc/ia. 
insolitus, Phonococcus. 
insulana, Earias. 
insularis, (7rphis. 
intogrifolia, Artocarpus. 

Tnteiligence in wasps, 13. 
i n t or s(' ] > t a , A c o n t ia . 
invalidana, Capua. 

Ipomcea batatas, 291 
irrorata, Conosia. 
isitis, Psylla. 
ismene, Melanitis. 
isoci'Jit es, V irachola. 
italica, Setaria. 

J. 

Jak, 252. 

jambolana, Eugenia. 

Januin, 247. 
janata, Ach.nca. 
janus, Aspongopus. 
japonica, Aclorda. 

„ , Eriobotrya. 

Jassids, on groundnut, 93 ; on bhindi, 124 
on chillies, 290. 
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javanus, Plocsius. 

Jerusalem Artichoke, 294. 
jocosatrix, Dombotolia. 

Juar, 178-180. 

,, Cecidomyiatl, 18J. 
jujuba, Zizy})hus. 
juincntoruin, Paiiicum. 
jiincea, Brassiea. 

,, , (^rolalaria. 

Junoiiia almaua, on rice, 103. 
Jute, 132-135. 


K. 

Kallima inachus, on peach, 244. 

Kastari bhindi j(.srr Hibiscus abelmosehus). 
Kauni, 200-201. 

Kho.sari, 58, 

Khorasan (.vee Nifj;er Seed). 

Khorasani ajwaiii, 274. 

Kirao (s(‘e 
kiteheneri, Rhoffas. 

Knol-kohl, 282. 
koeni^d, Murray a. 

Kohl-rabi, 282. 

Kolia niimiea, on rice, 177. 

Kiilthi (.srr Hors(! (irain). 

Kusum (.see SafUower). 


labiatu.s, Doryhis. 

Labial), .'ij. | 

,, , Dolieho.s. 1 

Lac, on Raiu-licc, 38 ; on l)cr, 254. j 

lacca, Tacliardia,. j 

lacerta, E])isonni.s. ! 

laclu^.sis, Achcrontia, i 

liachnus pyri, on pour, 247. , 

,, .sp., (Ml pcacli, 241 ; on apiicot, ; 

240 ; on almond, 240. i 

lactinea, Ksti.uni(mc. j 

T.acl uca .-at iv a,, 283. 

lactucje, Oxyplilns. j 

laitus, Oxycarcnii.'^. j 

hevijiutus, iJorylus, j 

T.agcnaria vnl^i;aris, 300. j 

laius, Chi lades. | 

luhniut^ Bcli])pa (.set ferruj'inca ). j 

ljam])ides elfiis, on cardamom, 37. 

T..anguria .sp., on tenai, 201. 
lanigera, Eriosoma {Schizon(‘.{tra). 

Lantana aculeata, 38. 


Lantana invest igation. 10, 38-40. 

Lantern .slides, 15. 

Laphygma exigua, on eowjx'.i, 59 ; on 
Jigathi, o) ; on indigo, SO ; on Sesamum, 
84 ; ou lin.seed. 89 ; on .^aillower, 97 ; tni 
cotton, 98 : on juti*, 132 ; cm maize, 18‘J ; 
on lucerne, 200 ; on .senji, 208 ; (mi shaft a 1, 
208 ; on ber.sim, 209 ; on sugar and siher 
beets, 283 ; on radisli, 283 ; on brinjal, 
287: <»n ehillu's, 290: on Aniaranf hus, 
29(> ; on oniiMi, 297. 
lasio|)ygus, Adoret us. 

L;»sp(^y rcsia heinidoxu, on pepper, 300. 

,. leue(»stoma, on tea, 29. 

,, {Carpoctip.sii) pomonella, on 
appl(‘, 249, 

,, pseudoneet is, oil sann hemp, 
(>9. 

,. (orodella, on lablab, 5t). 

trieentra, on sann hemp, 70. 
Ia1ani:e, Aspidiotus. 
lateralis, Astyeus. 

Lath\ I lls (ulorulus, 58. 

,, sativuH, 58. 
latiis, iNeeiloeoii.s. 
la‘af-hop[)(‘r (Ml Miirraya, 21(1. 

Leaf-miner (»f Colb'c, 29. 

hemisjdia'iieum (sre Saissidia). 
L<‘eanium lu'speridiim, 30. 

,, marsupiale, on pepper, 300. 
/.4n(Hitnii nigrum (.svf Saissid ia). 

Li'eaniuin s]»., (mi plum, 245 ; cm ms tariiu', 
250. 

IjCCiiniiim riiith {.sa Coeeiis viridis). 
lefroyi, .Mylloeei us. 

' , Khogas. 

LetlKMl, 209 2 1 5. 

Lens e.'^euleiit a, 02. 

Lentil, (»2. 

I(‘opardus. Aleide-. 
lepida, l*ar.»''a. 

Lepidium s;i(ivum, 28 1. 

Leptisjia pygrm'ca, (M 1 rice, 1 08. 

Leptoeorisa. \arie»Mnis, on lii c, 175 ; «m) juar, 
181 : (Ml niai/.e, 192; (M 1 mama. 2(0; ( ii 
kauni, 2()1 ; (mi sama, 202 ; on kfjdoe, 
202 . 

Le])t(»glossus MK'mbranaeeus, on gourds. .307, 
L(‘ftuee, 283 28 1. 
leueaspis, Arg\ roploee. 
l.eiieaspi-. indiea, (mi mango. 228. 

Leueinodes orbonalis, on [lotato, 2H0 ; on 
brinjal, 288. 

Leue<jphlebia lineal a, rm ( ane, 149, 
leiieostonia, Athalia. 
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liMico.stonia, f.({i.sp<jyn‘sia. 

Lihnrtn'o p.'tylloifff H (.sw Punclaliioya sim- 
plicia). 

Lihiirni/i sp., Dti lice, 177. 
li(,)tiif;,iunus, I‘l( rnph»)ni.'<. 

Litn«, I 

Ijimr-Siilpliiir l(»r l»fi| Spul<*r dh tra, 2r», 

lirii‘af a, Li'iicoplilt'ltia. 

liiK^ari', K i pi oft ii"<. 

liticaf iprtuii';, Anoniala. 

lincola, A in.>a« t a. 

SP-IIO. 

liirunn tMilat <SP. 

|ji«)^ty llij.' l)ima' ulal U'-:. lUi ;.*raui, .70; on 
li'iil il, 02. 

Lilchi, 22!) 2.10. 
litchi, Noplicliiim. 

Ini liocollcl is li iarrlia, on collori. 102. 

Ill hospiTina, I'iryl lirina.. 

Z/V/fi/v/Z/v, I*i'o<l<‘nia litun. 
liinra, Prodcnia. 

lii.xiis Inacliyri hinus, on AmaranI Ini'*, 2!)0. 
loWal ns, Spin'x, 

Ion)4a, ( 'nrcnma. 
lon^icolli.", ( )(lnip<»rns. 
loiij^ipos, Cyrtol rachrlns. 

Ionsj;ist ylns, Du'-ns. 

Loplio.stcM'nns Imi't’li. Ixnin^ a]>pl«', 2 IS. 

Ii( Mj na 1 , 2.70. 

I(»i('y i, ( 'irpliis. 
lovopf il.i, lliici nlaf fi 
fnicMin-, 20.7 20S. 

LnITa acnl aii^nla, 207. 

In nalis, Sy Icpl a. 

Innata, iMipi’ot l 

I.N'copcisicnm o.-rnlrnt nin, 2S0. 

IiV;.j'«'n.s panilnrns, oii cotton, IIS; on 
Calolropis, l:{7 ; on jnai', iSj; i»n chillies, 
200 . 

1 n, in.a nl lia hcatiix, on iiiaii<jo. 21.S. 

Ly nc(*'.t i.-. ampliix, I'H tol.-i, 207. 

I7ylta picta, on Inccnic, 207. 

tcunitsilli-, on rii c, 17S; on jnar, 
I S2 ; on hair.i, 1 SS ; on tiMiai, 20l. 


M 

Macalla moncn''ali.'>, on inan^i*, 21S. 

M acha'i'ota planitia', on cotton, IIS. 
Macro, siplnun uranariuin, on \\hcat., lOS. 

,. soiu lii, on sattlowor, 07, 

non nlipt'nnis. IMiOclIa. 


Mylloc'crii.s [sre uaflocitupis- 

tiilatus). 

i Madar (.vcc ('alotro])i.'^). 
j inadnrcn^is, Nisotra. 

inaidi.s (.src Pnndalnoya ■'irnplicia), 

Mai/o, ISS-lOd. 

Makkiian Sim (.svr Sword Bean). 
inalal).ari<-ns, IMia.s.sn.s;, 
malahai icnni, Bomhax. 
mains, I’ynis. 

.Malva par\ illoia, 1 2!). 

Malvacca-, OS. 
fnalva*, Aconti.i. 

,, , Aplii.''. 

man;.iamMit is, Aciolcpia. 

Mani'ifcra iinliea, 210. 

iim n;j;ifcra*. ( 'oci ns ( Li at h in yn). 

,, , Crs ptorliN in lin.s. 

harn.'y (.s->r (’Iiadodm ■,i‘> zf'naliis) 

mancifera', Kliy nchanins. 

.Man.uo, 210 22!). 

,, Hopper,!, 222 221. 

„ Icaf-horinc w(M>vil (s/f KliynchaniiM 

mailed I'cra*). 

man^o.stana, (iarcinia. 

Mangos! cen, 2.7,‘l. 

Manilnd nldis.sinia, 2!)S. 
manni, (Miiona.>pis. 

M.iiantii arnmlinact a. 2t)S. 

Maia'^mia tiapc/.alis, on cane, I 10 ; on jnar, 
I.SO; on h.ajra, IS7; on m.ii/*', l!)0 ; on 
r.a-ii, 1!)!). 

•Mai narodcs nim'r, on tnr, 17. 

.Ma r<;.ironia {(if y phod' s) co salis, on jak, 2.72. 
,, indica, on inicnrhits, 

:>o:{, 207. 

Mar«rinalis. Faiirnampt ns. 
m.armclos, .lO^li'. 

I inuro, Anipil t ia dio.M-orides. 
j nnirsiipialc, la-caninm. 

.M.irn.a, 100-200. 

^liirnca tcstnlalis, on tnr, 41^ ; on mnne arid 
nrid, ,72; on l.ihlah, .7t) ; on <,o'.vpca, 
00 ; on sword lican, 0.7. 

.Masur (.M Lent il). 

ma-^tos. I)ereodus. 

Mat;vpa aii.a, on hamhoo, 204. 

.Matar (s/ r IVa). 
mat bias, (’hapra. 
mauritia, Spodojdm.i. 
j mays, y^ea. 

Mealy- 1)11 j^s, on pome'^raiiate, 22,2 ; on 
sapota. 2.70; on lil^ 2.71 ; on tomato, 
20.); on hetol leaf, 201 (.wen/.vo Psmido- 
eoeciis, Bipersia), 



I N n F. X 


829 


moilicaginis, Hypi'ra. 

Modica^^o sativa. 
mcilinalis, ( ’nji|ilial(icro( is. 

M('jj;ac<i'luTn stramimnun, on jiiar, 184; on 
bajra, 187 ; on maize, 102. 

Megachilo antliraeina, on (.'ajaniis, 42 ; on 
rose, 204. 

,, disjuiu’ta, (ill Cajami^, 42; on 
idse, 201. 

M(\gaeliil(‘ sp., on l(i(|nal, 2.‘i0. 

Mega''t ignins sj)., nn dhaineha. ; on 
agallii, 70». 

Melanilis ismeiu*, on rice, 10.4 ; on jiiar, 180. 
m<‘Ianoe('i)lialiis, ( !i \ IIimO''-. 
melanojiU'et a, Anar.sia. 
in(‘ll('rl)oreii, l*ol\ t us. 

Mellesis euuK'Ooidi's, on 'rrieliosa nl lies cueii- 

inerina, .407. 

Wr/ it'i rht, ("ee , I f7/rK/ junulo), 

Melilolijs parvillora, 2os. 

Meloid IxM'tles, on piiekly ))('ai’, 41 ; on 
('<ijanus, 44 ; on < oivpea, OiO ; on saim 
lieanp, 00; on groundnid. OO ; on eolton, 
10,4; on Miindi, 12.4; on ainhadi, 120 ; 
on HiOiseus rosa-.'>ijien'-is, 128 ; on ean<‘, 

1 10 ; on riet', 17S ; on jtiar, 1S2 ; on l>ajra, 
1 . 88 ; on kanni, 201 ; on kodon, 202 ; 
on melons, 401 . 

Mi'lolontliid grubs, on collee, 20. 
inelongena, iSoIaninii. 

Melons, 401. 

Membraeids, on tur, 10. 
me'iibranaei'us, Ijepl ( iglosMis. 
imMiinon, I’apilio. 
imnidosa, Dasychira (Olene). 

^TtMiida bistiio, on rice, 17.7 ; on juar. Isi. 
Mer.inoplu- bieoior, on r.ij.mus, 14. 

M'M'id.in liis scyiodes, on ber, 2.71. 
iiKM-jone, kn’golis. 

Mi*(. leant bus jiulcliellu", oii b.,tlle 'Miurd. 
400. 

me I allieum, t 'bubeno'oma. 

^letana d ria livitac.i, on .Mimn.sops. .4.s ; (,n 
s;i pota, 2 1 0. 

Metasia eiiniotalis, (.n siieef potato, 20.4. 
Mi'thi (.see FenUgl'eek). 

Meti.ilma. balsamina', on balsam, 2<)S. 
met ienlos.ilis, 'I'era^t in. 

Met rion.'i eiicumdat .1, on sweet potato, 202. 
Mt'friona v.arians, on .-:ue(‘t potato, 21>2. 
mieans, Ileteron hina. 

Mierotc'nnes obesi [nnnmJi), on wln-at, 104, 
100; on e.ibbage, 281 ; on (aniillouer, 
281. 

iniliaeenm, I’anieiim. 


in ilia re. Pa nit urn. 
iniliaris, Aspidomoi pba. 

, Asierolt'eaniuin. 

,, , Aularehes. 

Millijualos, on eane, 170. 

Mimastra evanea., on jiear, 217. 
mimiea, Kolia. 

•Miinnsops tilmigi, .48. 
inintuis, Myeak'.si^. 
minor, leerya. 

.. , Nvsins. 

„ , Pi.yeodes. 

minntt lla, i\t‘pliopter\ \. 
ininnt ns. Mall u us. 

Mites, till lea, 2t>, 28 ; on i liistt r b. an, 01 ; 
on imlieo, 82 ; t>n easloi, 80 ; on ground- 
luil. 02 ; till cotton, 1 18 ; on bbindi, 12.4 ; 
on jnt(‘, 1.41 ; tm jn.ir, 187 ; on lilelii, 220 ; 
on \ine, 2.40; on lig, 2.71 ; on ber, 274 ; 
on mullxnrv, 270 ; on hemp, 271 ; on 
tomatti, 200. 

Mt»tl(‘ea palmata, 120. 
mot lest a., Pliidodonl a. 
mtest.i, PlitMiieo. 

.Molt'-eriekel (.vre ( .’ryllotalpa). 
mollift'ia, Kiiplt rolt'. 

.Mon.inllii.a globuliftuM, on safllowm', 07 ; 
till tnl-ti, 207. 

moneiisalis, .Maealla. 

.Mtiindepta orientalis, on potato, 287. 

,, si;.^n.vta, on Cajaiins, 42 ; on pea, 
01 ; on imligti, 81 ; on m.iize, 100; on 
wheat, 10.7; (in mania, 200; on hit erne, 
207; on e.ibbaer, 280; on e;n/)i/lou er, 
2.S2 ; on beetroot, 28.4; on ladisli, 2,S|{ ; 
on ebillit's, 200 ; on < 'olo- asja, 2tlS. 
Monopldebiis stebbinoi ocl oe.mdal ns, on 
iii.aiiLMi, 228; on gu.u.i, 2.‘{ I ; on peat b, 
211 ; on plum, 21.7; on ..i[M)t,i, 270; on 
jak, 272 ; on mnlbeir\, 270. 
m, nio-t i” net. Soil poplia.e.i. 
rnonstrosii;-, S( lii/o(l.o 1 \ !u . 
iiiont ieollis, 4't‘rato(le . 
moon-i, .Am.-aeta. 

.Aloiine.i, 2!)0. 

,, pler\;'(,-,perm.», 200. 

.M(nns sp|).. 27.7. 

.Mos,juit(J liliglit of t(‘;i {>(( 1 lelopelt Is). 

M oxjiiitos, bre(-(lin;' m aIo( s, 1.4.7 ; slidlering 
in .sliaftal, 200. 

Motaeill.i .'ilb.i f( ednii/ on ( 't( tliei~a, 07. 

Mol b, 74. 

.M nd.iria e. 'rnifroiis, on silk (otton, 1.41. 
Mnlhen v, 27.7. 
mnitignt lata, (Jlenea. 
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Mung, riO-r>3. 

mungo radiatnw, PhascoluM. 

raungoniH, PachytychiuH. 

Murraya kocnigi, 2 Hi. 

Musa sapiontuni, 237. 

Mushkdana (.sre Hibiscus abclmoschiis). 

Mustards, 275-278. 

Mycalosis niincus, on rice, 1G3. 

„ ])crH<uis, on rice, 163. 

Myiopardalis ])ardalina, on melons, 306. 

Mylloeerus blandus, on sann licrnp, 69 ; on 
sunflower, 96 ; on bhindi, 123; 
on cane, 141 ; on rice, 168 ; on 
juar, 180; on maize, 190; on 
wheat, 19.5 ; on strawberry, 
256 ; on brinjal, 287. 

,, dontifer, on groundnut, 92 ; on 
rice, 168 ; on tenai, 201. 

„ discolor, on groundnut, 92 ; on 
(!otton, 102 ; on anibadi, 126 ; 
on juto, 134 ; on cane, 141, 
146 ; on rice, 168 ; on 
maize, 192 ; on wheat, 195 ; on 
ba<*l, 216 ; on mango, 219 ; 
on guava, 231 ; on loquat, 
250 ; on her, 254. 

,, dorsalis, on sword bean, 65 ; 

on groundnut, 92. 

,, lefroyi, on cherry, 250. 

,, sabulosus, on cotton, 102 ; on 

mango, 219 ; on guava, 231 ; on 
her, 254 ; on sw(‘et jxitato, 292. 

,, spp-, on vine, 235. 

„ suhfasciatus, on potato, 285 ; on 

brinjal, 287. 

,, transmarinus, on cotton, 102 ; 

on her, 254. 

,, 1 1 -pustulatus {tnacufosvs), on 

I'ajanus, 42 ; on dhaincha, 72 ; 
on sunflower, 96 ; on cotton, 
102, 121 ; on bhimli, 12.3; on 

anibadi, 126; on canes, 141 ; on 
juar, ISO; on bajra, 187; on 
inai/.(', 190. H)2 ; on marua, 

2(K) ; on saina, 202 ; on mango, 
219 ; on guava, 231 ; on 
pomegranate, 232 ; on a]>ple, 
248 ; on her, 254 ; on straw- 
berry, 256. 

,, viridanus, on indigo, 81 ; on 
castor, 88 ; on grouiulnuf. 92 ; 
on bhindi, 123 ; on jute, 134 ; on 
guava, 231. 

Myoealandra exarata, 205. 

inyrseusalis, Rhedoneura. 


§> 

Mytilaspis piperis, on pepper, 299. 


N. 

Nacoleia indicata, on mung and urid, 51 ; 

on horse gram, 57 ; on lucerne, 207. 
Narcissus, 269. 
i narei.ssus, Kligma. 
i nasicornis, Oryctes. 

I Nasturtium, 269. 

I Natalia vehitina, on mango, 218. 
j nebulosa, Raparna. 

I Nectarine, 250. 

! Nematodes (see Kidworms). 

I Neornaskellia [Ale urodas) bergi, on cane, 150. 
! Nephantis serinopa, on coconut, 259 ; on 
i palmyra, 262. 

I Nejdieliiim litchi, 229. 

, nephelotis, Plotheia. 

I Nepluqiteryx minutella, on brinjal, 288 
j ,, sp., boring mango fruit, 226. 

Nejihotettix a]>icalis, on rice, 177 ; on 
I kodon, 202. 

j ,, bipumdatus, 17 ; on rice, 176; 

i on kodon, 202. 

. nerii, Deilephila. 

; Nerium odorum. 

I nerteria, AjiroaM’cma (.1 naca m 
! Nezara viriilula, on mung and urid, 52 ; ()n 
! .sann hemp, 71 ; on castor, 89 ; on holly- 

1 hock, 130; on juar, 184; on bajra, 187 ; 

j on wheat, 198 ; on marua, 200 ; on ])ota(o, 
285. 

ni, Pliisia. 

Nieotiana tabacum, 269. 

Niger Seed, 91-95. 
niger, I lyoseyamus. 
j ,, , Margarodes. 
i nigra, Sais.s<;tia [Lfctniitoti). 

I iiigrisigiia, IMusia. 

! nigrita, Sagra. 
i nigro-repletus, Hieroglyphus. 
nigrum, Pijier. 

nipa*, P.srudococeus {Darft/lnjti 
nifdn\ Argyiinis hyperbius. 

Nisaga sim])lex, on rice, 163. 

Nisotra madurensis, on ambadi ]2<' ; in 
jute, 1.34. 

Nisotra s])., on bbiiuli, 123. 
nitidula, Tarache. 
nivea, Alt ha. 
nivcigutta, Atteva. 
niv'eo.sparsus, Tdioceriis. 
niviforana. Tunica. 
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nobilis, Scutcllcra. 

Nodostoma subcostata, on plantain, 237. 
Nonagria (see Sesainia). 

Noorda blitoalis, on Moringa, 299. 

notabilis, Tarachc. 

notoniana, Wondlandia. 

nobila, Agonoseelis. 

nubilans, Aleurocantlius. ^ 

nucifera, (.*oc()f«. 

nuda, Perina. 

Nupserha bicolor, on soy-bean, 47. 

Nupserha sp., on sann hemp, 70. 

Nymphula dopunetalis, on rice, 104. 

,, fluctiiosalis, on liee, 10.5. 

Nysius inconspiemis, on Sesiinuini, 84 ; on 
tobacco, 272. 

Nysius minor, 272. 

0 . 

Oats, 198. 

Oberea sesami, on Sesamtim, 8.5. 

Oberea sp., on mung and iirid, 52. 
obesi, Mierotermes. 
obosiis, Odontotermes. 

,, , Plocoederns. 
obli((iia, Diaerisia. 
obsoleta, Heliothis {Chhri(h<i). 
occicbmlalis, Anae.anliiim. 

Ocimum saneltim, 207. 

Oeinara varians, on fig, 251. 
octo, Amyna. 

octocaudatus, Monophlebus stebbingi. 
Odoiponis longicollis, on plantain, 2,38. 
Odontott'rmcs obesus, 197. 

parvidens, 4(}. 

odorata, Viola, 
odoratus, Lathyrus. 
odorum, Neriiim. 

(Ecoidiylla smuragdina, 30 ; on mango, 
220 ;0n litehi, 230. 

(Edalciis s])., on rice, HiO. 
oilicinale, Zingiber. 

(jflicinartim, Saechanim. 

Oide.s atHnis, on rice, 108. 

Oil-seeds, 82. 
ohbmlandije, Thciret ra. 

Olea dioica, 30. 

Oh‘and(!r, 207. 

Olfne mfndosa {sfc Dasychira). 

01enecam])tii.s bilobus, on fig, 2.51. 
olcracea, Brassica. 
olivacea, Eublemina. 

Omphisa ana.strijno.salis, on sweet potato, 
292. 


Oncoeepliala tubereidata, on sweet potato, 
292. 

Onion, 297. 
opalinoide.s, Taraehe. 

Opatrum .spp. (sec (lonocephalum). 
opereulella, Plithorima'a. 

Ophideres fulloniea, sueking oranges, 212 ; 

sucking grajies, 235. 
ophid<*roitles, Cal]>e. 

Ophiiisa eoronnta (.syc Anna). 

Ophinsa mdit t rltt (,«ec Aeluea janata). 

Opius lleteheri, parasite of Cluetodacu.s 
eueurbita’, 3<J5. 

Opium Poppy, 273. 

Opunlia, Pests of, 11. 

Orange, 209-215. 
orlmnali.s, Leucinodes. 
ordinal ella, Aeroe<'reops. 

Oregma bambu^a?. on bamboo, 205. 

Orgyia posfi< a, on Ervthrinn, 77 ; on castor, 
87. 

oriehaicca, Plusia 
orient alis, Aspidiotus. 

,, , Dorylus. 

,, , Monole])ta. 

Ornamental Lhilms, 202. 

Orthacris sp., on groundnut, 90 ; on juar, 
181 ; on bajra, 187 ; on ragi, 190 ; on 
brinjal, 288. 

Orthezia insignis, on Lanlana, 40; otlicr 
food plants, 40. 

Oryctes nasi<*ornis, on date, 202. 

Orye.tes rhinoceros, on aha*, 135 ; on cane, 
145 ; on coconut, 259 ; on palmyra, 202 ; 
on date, 2(i2. 

Oiyza sativ.'i, 153. 
r»ry7,.'e, Athesapeuta. 

,, , (‘jilandra.. 

„ , Paehy<lipIo.''is {('( ridowf/ia). 

,, , B ipersia saechai i. 

,, , 4'hrips. 
f»li.M, Zizera. 

Oxy.i veh)x, on cane, 148 ; on ricf‘, 100 ; on 
juar, 181 ; on maiz(‘, 190 ; on kfxlon, 202. 
Oxyc.'ireiiu.s Ifetus, on eottfU), 110; on 
lihindi, 124 ; on ambadi, 12t> ; on Hibiscus 
abelmosclnis, 127 ; on Abulilon indi<-um, 
129; on bolly bock, 130. 

Oxy<-<*tonia ulbo]ajnetat >, on bhimli, 123 ; 
on lemon, 212. 

,, versicol(»r, on gr(ajndnut, 90 ; 

f)n bbindi, 123 ; on juar, 

182 . 

Oxyptilus lactuc.'c, on lettuce, 284. 


INDEX. 




Oxyrhachis tarandn.s, on babul, 275. 

P. 

Pat hm'pborus brotin; 4 haini, on cam*, 140 ; 

oil jiiar, 180; on arti- 
cliokc, 

,, irii pnissus, on .Sis-^amiiin, 811; 

on bhimli, 122; on cane, 
110; on juar, l80 ; <»n 

inai/.c, 102. 

,, s|)., on !)5. 

racliylijilo^is (( \ ritloni i/tn) oryy.v, on ii«c, 

100 . 

Piichytycbius niun<'oiiis, on niiint!:, 52 ; on 
(•ow|><'a, r>0 ; on <lbaincba, 70. 
l*achv/-ant la bipum tali^ {(rynttai {.■<), on biin- 
jab 288. 

I’aibly {.sfc 
P.iliar (.s# r Apus). 

|)all(‘..sri‘,ns, Sonata. 

])alli(lospila, Anoniala. 
pal mat a, .Modcca. 
i*alinvra, 202. 

I*anclia*b)( brips iiKliciiM, on turin(*i ic‘, 200. 
pandav'a, ( ‘atochiysops, 
pandiinis, Ly.tj;a‘us. 

Panicuiu I’niincnlaccum, 2()2. 

,, juim'iitonini, 204. 

,, niili.ict'uni, 202. 

,, in ilia ; i'. 202. 

I’apavcr >dnniiri'nnn, 27.4. 
r<i|)iya, 257. 

,, (Mi'ira, 257. 

r.ipilio d«Tnol»*u^ on cilni<, 210; on l»acl, 
210; on .Mu 'Taya, 210. 

,, Ill'll'. ins dalvsha. on citrus, 210. 

,, iiicmnon, on |)oin('lo, 210. 

,, ])olyinn<'stor, on oranu«\ 210. 

polytcs, on citnis, 210; on Mur- 
ray a, 2ir>. 

I’apn ' drpn's,srll.i( snir// irt/hi). on cane. Ill, 
115; in jnar, 1 82. 

l*aram cops t’arino'.a. on (‘alntropis, i:py 

i:i7. 

Parasa Icpid a, on lea, 10 ; on cotl’ci*, 28 ; 
on ('a-lor, 87 ; on inan^o, 217 ; on ])oin(*- 
uranale, 2.42 ; on wood-apjJe. 2.41 ; on 
plantain, 247; on coconut, 258; on 
pdin\i-.i, 202; on ]iep)icr, 200. 

Paval clphnsa hydrodroimis. on rice, 155. 
]iardaHn;i. M viopardalis. 

I^arlatori.i ]) 0 rjjfandii, on nianue, 200 ; on 
oleander, 207 


I # 

j Parlatoria pergandii camelli.T, on vino, 236. 
! Parnara bada, on rice, 164. 

Par Hard bevani (.s'cr Paltori.s). 

„ colaca {.spfi Caltoris). 

,, inathias {si p (diajira). 

parviilens, Odontoternios. 

1 parviflora, Malva. 

I ,, , .Mclilolns. 

i Paspalum .scrobiculatum, 2t)2. 

! pea, ()2. 
j Peacb, 240. 
j Pear, 217. 
j pedesli'is, Pipfortn-. 

j Pi'lainia (/»’< w. /j/m) i'rngali.s, (ni riit', 164; 
j on juar, 170. 

j ,, undala, on indigo, SO ; on cotton, 

j 102. 

Pelt ol rai'bclns pubes, on orangi', 211. 
Pemplionw allinis, oii ('otton, 110; on 
lihindi, 125; on ainbadi, 126; on lionip, 
274. 

Pcnnisctuin ty plioidi'inn, l8t). 

Pentodun bengalensis, on cane, 1 16. 

,, bisjiinil'rons, on cane, I 16, 
peponis, I'lnsia. 

I‘epper. 200-41 M), 
piin'grinn.s. At met onychn.s. 
pi'rgandii. Parl.it ori a. 

Perieallia rieini, on agathi, 75 : on Sesaninni, 
81 ; on ('.istor, 86 ; on cotton, 101 ; on 
plantain, 247 ; on olcande?*, 2t)7 ; on Colo- 
ca.sia, 2!KS ; on Moringa, 200 ; on fueiir- 
bifs, ,404. 

P(‘rigca capi'iisis, on Xigcrsccd, 05; on 
safllowcr, 0<) ; (ui jute, 141. 

Pciina nud.'i, on lig, 2.'>I. 
pcrlatus, X.int ludrai liclus. 
pi-rotlcti, Apomccyna. 

: pcrpusilla. Pyrilla. 

; ]H'r.'^cns. Myi alc'^is. 

j persica, Pnuuis. 

j p' r^irtr, JiaPK'f ( t 4)n t oilaciis /onatus). 

I pint ici'lla, Kn/.ophera. 
j pcrfig<‘ra., Ap unci y n.i. 

; Plnedon brassicie, on inu.stard, 276) ; on 
I cabbaue, 2S0. 

i pbalerata, Zonabris. 

I Plia-'colus aconit ifolios, ,“>4 
; ,, inuii'j:*) r. idi.it us, 5(\ 

i radiatii", 50. 

j ])basiana. An< >plocncnii.'. 
i Phassus malabaricus. on tea, 22 
I Phenice niovsta, on cane. 150 ; on juar, 184 ; 
j on maize, 102. 

1 Phenoeoceii.s insolitus, on brinjal, 280. 
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Pliidoilonta iii(Kh‘>l.i, on caiw', 140 •, on 
Saccliaruni spontam uni, IT)!.* ; on jnar, 
ISO ; on oats, 100. 

Plilo'ohius altornans, 7S. 

Phra<finat«ocia ra^tanoa’, in Saicliaiuin 
s])()nlaiifuin , loO 

Phthorinnoa l)la[)siL!,ona, on Orinjal, 2HvS. 

,, orj^asiii a, on Orinjal, OSS. 
holiopa, (»n toliaoK*, 272. 

,, oj)on !ih'lla , on potato, 2s0 ; 

on lirinjal, 2SS. 

Pliycit i cliriitt lla, on Itrinjal, 2SS. 

,, (lent iliiK'lla. pi cclact'oiis ; «in Parana 
l«-pi(ln, 217; on Ciiinla tiifcnos- 
1 rata, 21s. 

,, infiist'lla, on rot 1 on, 100 ; (.ii royollo, 
12.7; on a in bad i, 12<i. 

Phve(ulrs minor, <iii 2.71, 

,, radi.ata, on liir, 2.71, 

IMi\ lloriiist i'' mtrrlla, on citius, 2o0. 210; 

on Iku'I, 210 ; on Murra.ya., 
21(). 

,, toparcha, on \ ino, 22.7. 

Pliyllo^Mi.it hns dioiiN^iiis, <»n rior, 174. 
Phyllotri'ta cliot anica, on caMiaoc, 2S0 ; on 
canliflow ( r, 2S2. 

,, vittata, on ca hOaiio, 2S0 ; <*n 
caulitlowor, 2S2. 

Pliy tonii’t la (.sfv Plusia). 

PliytoscaphiiM dissiinili.s, on liai, 21. 
piceiis, Alpliitobius. 
piota, Paj^rada. 

,, , (’litoa. 

„ , Lytta. 

]»ictus, PfTcilof oni.s. 

I’icris brassica^, 0; on nastuitinin, 200; on 
oabbaLn*, 279 ; on <,auliHo\\or, 282 ; 
on Iclt u( <‘, 28 1. 

,, canidia, on calibagi*, 279. 

Piozoflonis nibrofasciatiis, on Laiitana, 
.29 ; on jnar, 1 84. 

Piloiiiostoina trilinrata, on sweet potato, 
292. 

Piinpinella anisnni, 201. 

Pineapple, 220. 

Pink Mit(‘, on tea, 20. 

Piper betle, 200. 

Piper nignim, 299. 
jiiperis, .My til.ispis. 

Pisijin arvt'iise, 0.7. 

„ .sat ivurn, t)2. 

Pitli(‘eolobinin .sanian, 28. 

])lanit ia', Maeli.t'i’ota. 

Plantain, 237-229. 

Platypria andrewesi, on bor, 253. 


1 ■ 

! 

; Platypi i;i e( liidiia, mi Ki\tlirina, 77. 
j ,, b^^tI■i\, on lablitb, ,70; i)n agatlii, 

74 ; on Kr\t In ina, 77. 

; Pla.t N pt ili.i jni'-dlid.u t \ la, on Laidana, 29. 
[ Plantia limbii.ila, »>ii l.anlan.i. 2!». 

\ mdH-olliN, oil L.iiitana, 29 
^ Pbu-o'dei u.s olusiis, on silk (ottoii, 121. 

: PI<e>ius jaxaims, 22t», 

! id tadli.s {st r Si'lepa). 

I Pl»)tlu ia iieplielol is. on Ininjal, 287. 

Pin III. 21 I 21.7. 
plninigeia, .Aiiataiai t is. 

' Phi'-i.a c li.'.l» A te.^N on imiiig and mid, 71 ; 

on mofli, 7.2; on .•'.•inn lump, OS; 
on bottle gonnl, 2ti(), 
d.inbei. on inniip. and nrid, 70. 
liiubiieii.i., on imligi', St>. 
ni, on l anlidow m . 282, 
iiiyn''iuna. on gram, 49 ; on lobaeeo, 
27 1 . 

o! it b.ib e.a, on soy. Lean. 17 ; on ( o\\ - 
jiea, 7tt ; on pe.a, tv2 ; mi indigo, 80 ; 
mi Im.'-eed. 89 ; on Nit'eiseed. 97 ; on 
cabbage, 280 ; on ea^lllllo^^ er, 282; 
mi r.adisli, 282 ; on potato, 287 ; 
on eariot, 298 ; on ooleiy, 298. 
}»«-pmiis, on lining and nriil, 70 ; mi 
eiK iiibifs, 2(>2, 207. 

.'■igiiat.i, on sann lienip, 08; mi 
gronndiinl, 91 ; on tobaeeo, 271 ; 
on eanliflow er, 282. 
sp., on khesari, 78. 

Plntidl.a nuKiilipennis, on imisfard, 270, 
277; on labbage, 280; mi eanlillow er, 
2S2 ; on radish, 2H.2. 

I’eeeiiooorns pietus, on Calotropis, 120. 
P<i'eihK-oris lutn.'-, (<n toa, 2.2. 

Pogria sign.ila, on erm [a a, .79. 

! polita, Anoinaia. 
j politus, I)i.''phiiM-1 ns. 

! polliiio.'-ns, Dmeodiis. 

! Pol’y mi'inatus bod ions, mi tnr, 44 ; f»n lab- 
lab, .7t) ; on .sweet pea, 78 ; mi jfea, 04 ; on 
.sann lienij), 71. 
polymelia., Knehrmnia. 
jioly ninest or. Pa pilio. 

Pnhj(n'h<i ^arrhur* fid {■'<((■ Papna depie.s,--! lla). 
Polyteki gloriosff, on Iili« s, 2titl ; mi r na ns, 
208. 

jiolytes, Papili«). 

j Polylij.s niellerborgii, mi plantain, 2.29. 
j Pomegranate, 232-2.24. 

I Pomelo, 209 217. 

I yiomonella, !.,a.spe.y nsia, {Cdf j)i,cd pf-d), 

{ Pojiillia eblmion, on betel leaf, 300. 
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IN)])illia fojo, (mi [x^ach, IMO. 

,, liistnroifiua, on [)oa( }i, 240. 

I*()))|)V, Opium, 
popularly, lOxacrod II''. 
jxu irolli-i, Amhlyn li imu. 

,, , ^ 'I'vptoi li\ lirliU^. 

poi I i-nf 'isu', Hrarliyt ryprs. 

I'ort Imsia x.int lim rfmM, tm L'mm*a gra'^s, 
2(11. 
posti<-a, 

,, , 'I’ll ia( i«la'<. 

Pola^siiim Siilplin carlxmal 120. 

,, .\ ant li(j«^i*naf <•, lltO. 

Potato. 2st 2Sli. 

,, , Swcc.t. 
pra'iina, l>i‘Iion»)ta. 

I*^ay^ ritri, 17 ; on oian^r, 212. 

PricUly P<'ar, II. 
princrp^, 'ranymccus. 

Prodmiia lituia, on j^rani, 10 ; on muinj; and 
urid, 51 ; on motli, 52 ; on cou pn-a, 50 ; 
on pi'a, ()1 ; on autatlii, 75 ; on imlij'o, SO ; 
<Mi castor, S() ; on linseed, SO ; on ground- 
nut, 01 ; on liilii-^ciis alielnioscliu.s, 127; 
on jutii, on jiiar, 170; on inai/e, 

ISO ; on eiM.s.s,es, 202 ; on lucerne', 200 ; on 
plantain. 227 ; on rose, 201 ; on toOacio, 
271 ; on opium poppy, 272; on (aldiaui*, 
2S() ; on silver heet, 2S2 ; on tomato, 2S0 ; 
on sweet, potato, 2!M ; on Colocasia, 208. 
Protadia alOoeiittata, on jiiar, IS2. 
proxima, Atlialia. 
pnnnosa, Scrica. 

Piiinus c('ra-'ircra. 21 I. 

., persica. 220. 

P-'eudaonidia 1 1 iloliit ifnrmis, on (oionut, 
2i) I . 

P'Cudoc(»(rus eitri, on colTc'e*. 20, .20; on 

l'n \ t lirin 1 , 70; on mul- 

l)crrv, 25(5. 

,, nip.e, on r«)tton, 1 1 S ; on 

Miimli, 121; im mulOcrry, 
25(5, 

,, {I ))t< l if}i)/)i ii'i) s.icrlian, (»n cam*, 

151. 

,, i/lopi'ii 'i) saccliai ifolii, on 

cane, 151. 

,, vii^atus, on c«)tton, 118; on 

Iddmli. 121; on custard 
aj)pU', 257 ; on vi(»lot, 208 ; 
on tomato, 20t>. 

,, sp., on mango, 228 ; on pine- 

apple. 227 ; on jak, 252 ; on 
betel leaf. 301. 
pseudonoctis, Laspeyresia. 


j)si(tii, Pulvinaria. 

P.sielium guyava, 221. 
l^sila sp., on Se.samum, 85. 

P.silopter.a fastuosa, on babul, 275. 

psoralioidi's, ( 'yamojisis. 

PsycliiiP, on jjalrns, 2(5.2. 

cisteilata {.'it r Ap.-^NlIa). 

P.sylla isitis, on indigo. Si. 
p.si/floiif' l.ihnrniii, {■<>>' Pu nd.iliiova .sim- 
jilieia). 

jfu/ic/i {•</■(' Ps\lla isitis). 
P.sylliodes tenebrosus, on cabbaye, 27S ; on 
cauliflower, 2Sl. 

Pt<‘cticus australis, on jak, 252. 

,, riifus. on jak, 252. 

Pt<“ropliorus lienigianus, on brinjal, 288. 
ptmvgo.-'pcrma, .Moringa. 

Ptye'lus sp., on jak, 252. 
ptyopliora, ( ‘roc idop bora, 
pu Im s, Pelt ot raebelus, 

Piiblie-ation of records, 11. 
pulcludla., Pt (d lieisa. 
pulidH'lliis, Midacantbus. 
piilchrum, I'airydeuiia. 

Pulse'S, Steered, Pests eef, 208-21 C). 
Pulvinaria p.siilii, on e-olTce', 21 ; on mango, 
228 ; on litclii, 22(5 ; on guava, 
222 ; on loipiat, 250. 

,, sp., 4>n vine', 22(>. 

Pumpkins, 201 . 
piine'tat a, .K antin' pi m pla. 
pune-t ife-ralis, I )icboe ro('i.'. 
funn-fipt'H Hi'i, /'-'pffttfxi (^e/ P.^N lla isiti-,). 
Puiulalueeya simplici.i, on juar, 1 S5 ; eui 
mai/.e', 1!52. 

Punie a gianatiim, 222. 

pure liasi, Iccrxa. 

Purple' Mite', e.n t e .l. 2(5. 
pii'-ana. Pyiilla. 

,, , Sogata. 

j)U--illiel.\ct \ la. PI.it \'pt ilia, 
pust 111. it. i, Zouabri". 

piilli, Clulaele's. 

pygm.-ea, la pt isj'a. 
pyranlbe*, ( 'atopsilia. 

Pyiilla abeiT.ins, on e.ine', 1.70 ; on juar, 18.7 ; 
e>n mai/.e, 1{52. 

,, ])crj)usilla, on eam*, 150 ; on jnar, 
185 ; on maize', 102. 

„ pus.’vna. on earn*, 150. 

])yri, Lachnus. 

Pi/rod^rce.'i roriacrUa {-fre Anatrachyntis 
.simplex). 

Pyni.*? communis, 217. 

„ malufl, 2 18 . 
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,, , 'riialasxxli's, 

qii.iiinnotata-, Arbi'la. 
ipjailnp^'^, X _\ lot iaa !ui<. 

R. 

railiata, I 'hyn xlr-. 
radial us, riia'^oolw^. 

,, , l*l)as('(»lus mutlLjn. 

Hadish, L*S:{. 
liayi, l'.M)-200. 

Koot i\p}ii'', 200. 

Rai^tuu'^ irnjxutiimt.ts, on satm hoiup, 71. 

Haiii-tnM', :JS. 
ranaci'a, ( rtai aiit luu ris. 

Hapania ucliulo'ia, on indij^o, SO. 

i^aplianus sati\U'', LNiy 

I{a(' canyiriL'' olT ^lioat. ^raiu'^, lOS. 

ilf’d liorcr of rolfuc, IH. 

,, (irain, II. 

Slui: on toa, L’O. 

,, Spidor, on tra, iMi ; on rotlon, llH, 
rdata., ( '(t''nu»S( aiia. 

(sn I’claniia). 

,, undata I\-l.\nna). 

ri-\.)luta, (’ycru. 

Hiiadiuo))US md riniforuds, 7S. 

(Inn. iccrt IN, f )ryi( 

Illii/.oport ha doininica, in ^lorcd ijcain, .*^07. 
diid. 

Khodoncura m\ r-cu -ali-, on -a|ot.i, LMO. 
Itho /a- kilrli.'iioi I, Hi7. 
lcfro\ I, In7. 

,, ■'PP-. pai'a ili<- on Mafia-, H),“> 

1 1 h \ ncha' nua maMnih'i i', on uian-.m. 

I Hi \ nr)i.)(( Jii T hiiinnali-', on ('ilnja, l?lf. 

I ! Ii \ inol.il la acifii-., on ( 'oloca un, ’JtlS. 

U}i\ nc)i(»plioriis fornit'incu oti noM.nul, 
-jr,! ; on })alni\ia, lM 1:J ; on dale, iMHi. 
1 iliy t idodo I a rolni.-ta. on inan;io, L'27. 

,, -p., on li'j, 

ki(n, 1.7:M7 s. 

StiMU-lly, 1.7o. 

,, Sr<.rod,‘ l*rsts of, 30.S-310. 
ririni, Aloyrodcs. 

,, , IVricallja, 

Uininus coininuni', 8l>, 

Ri, xTsi I sacchari, on cane, 131. 

,, ,, oryzap, on rico, 177. 


Uiptortua fusoii'^, on tur, 43 ; on lahlab, 37 ; 
on non [xni, (»0, 

,, !inn:»ri'<, on tur, 13; (»n soy bean, 

4S ; on lablab, ;'>7 ; on co\\pt‘a, 
bO. 

,, pod r. -si (lx, on (nr, 13; ojv soy- 

bean, IS ; (Ml muno and iirid. 
.‘>2; on labial). 37 ; on cowpt'a, 
bO ; and uoiird, .'{Ii7. 

Kobu a lionesla, on })lundi. iL'o ; on lasloi, 
1 23. 

robiista, Kh\ I iilodi ia. 

rosa sinensis, | j ibiscus. 

Kosa s|)p., 2<il. 

Kos«y 2b 1 2b)f’>. 

ro.st'ii, .Mdiani. 

rossi, ( 'hrysomphalus {A 

rotunda, ('onlbr\la. 

roiixi, < Jnal liosjiastoides. 

Uo/.ell(‘, 123. 

Kul»brr, Hb, 
rubicundus, ('on/,us. 
ruin irans, A'/.a/ia. 
rubrofaseial us, Miezodoi us. 
l ubiis, Eat oi (‘l it. 
rulieollis, ( 'an! ban’s, 
nilivenl ris, .\nofnal.i. 
nifus, IMtalicus. 
j I u^osollu.*, Dasy.se.s. 

Ilumex V(‘-.ioarius, 21)7 

; s. 

s.abdarjrfa. Ild)lseu^'. 
salMilih i a, ( 'o-'iMopliila. 

-a))ulo -II ', M \ lloi ct us. 

■ ^or■< //.(/• //u, (.-,(»»' I’apua d« ] .-r I la), 

sai-i hail, r ludoc oecu.-- {! >nrl ijhijn IL'-). 

,, , Itipi r ia. 

-ai'cli inlohi, I ’,-f'udoro< ( U ’ ( U'lchjujtiu }. 

I Sa'cliaiiiMi olliei nai li III, I2>7. 

' ,, -ponl aneuin, 132. 

. - arraiia, St on ha. 

S.i blow <r, 1>I). 

, Sa-M.i iu‘_'rila, on lablab, 3b. 

Sai->-iotia {Lfruttium) lu rn i -plia r if a, on f'i- 
Injs, 211; on puava, 232 ; on 
rountrv alnionil, 24b; (ju io- 
(jual, 23b. 

,, nii^ra, on rubbf.T, 3t» ; on eotton, 
111) ; on bhindi, 124 ; on litchi, 
23b ; on lnulb♦^rry, 23b. 

Sabiria infn-ita, in ra^i, 200 ; in tenai, 201. 
Mainaii, Pithorobibiuni. 
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Bcarictiim, Ocinium. 

Sfiun Hem]), 0/5-71. 

«apicntuin, Muhsi. 

Sapodilla, 

Sapotrt, 240. 
sapota, Acliras. 
naUva, Ananas, 

,, , Avnna. 

,, , Cannabis. 

,, , Lactnca. 

„ , Modicairo. 

„ , Oryza. 

.sativum, Allium. 

,, , Coriandrurn. 

,, , Lopidiurn. 

,, , Pisum. 

.s.'itiviis, Lathyrii.s. 

„ , Raplianu.s. 

scarbi’ator, ( ’rtdosUu'ua. 
isr(f/;/*('//oi',('(i‘l().st<‘rna .spinutor. 
scabric! 0 |»s, lloloomyrmox, 

Hcalaris, Azygophlrjjs. 

•Scale- insects, e)U cane, lOl. 

•Se'aralneiel grubs (.see (Nickchafeis). 
•Seelfxbmta .strigieollis, oil vine, 234 ; con- 
trol, 230. 

scoptica, Ciaura {C/( (f/utra). 

Sehizodactylus mon.slrosus, on indigo, 82 ; 
on tobacco, 272. 

Schizonotua lanigera (.see Eriosoma). 
Scha'uobiu.s bipunctifer, in rice, 171-174. 

,, immeritali.s, in rice, 174. 
Kcintillikns, Euproctis, 

Scirpopliaga gilviberbis, in rice, 174. 

,, im)nostigina, in cane, 144. 

,, xanthogastrcUa (««rt/?foi), in 
caiv'; 144. 
scitula, Kublemmn. 
sciurus, Tanymecus. 

Scolytid Beetle, on coconut, 201. 

,, on eardainom, 37. 
scrobieulatuin, l*as]>alum. 

Seutellora nobilis, on grape, 2.30. 
seyrotles, Meriilarehis. 
securis, Dasyebira. 
segetum, Euxoa. 

Selepa {Piothn'n) eellis, on mango, 218; on 
litchi, 229 ; on country almond, 240 ; on 
ro.so, 204. 

Sem {see Lablab). 
seniico.st atum, ( 'olasposoma. 

Senji, 208. 

Serica indica, on cane, 140. 

,, pruinosa, on colTee, 29. 

Sorinetha augur, on cotton, 118. 


soriiiopa, N<ipbant is. 

.sorrafieornis, Acanthophorus. 

■ servus, Oraptostcthii.s. 

Hotiftmi, A.sphondylia. 

,, , Oberea. 

.ScN.imia, inferens, in cane, 145 ; in Saccha- 
rum spf)ntaneuin, 152 ; in rice, 
174; in juar, 182; in bajra, 
187 ; in maize, 191 ; in wheat, 
190; in ragi, 200; in guinea 
gniss, 204. 

' ,, utiiformis, in cane, 145; in maize, 

191. 

iSe.*'amum, S.'J-S.'i. 

„ indicnm, 83. 

•Se-sbania aculeata, 72. 

•» 

,, grandillora, 71. 

Setaria glauca, 201. 

italic a, 200. 

.siychcllurum, Iceiy a 
, Shaftal, 208. 
vShima (.sf<' Lublab). 
siccifolia, ( ’yolt )]icl( a. 
signata, .Monob'pta. 

„ , Pogria. 

.sillu tana, 3’erias. 
silicula, Eublemma. 

' »Silk Potton, 131-132. 

I iSilver Beet, 283. 

simplex, Anatrachyntis, 

. „ , Philo. 

: ,, , Nisaga. 

! simj)licia, I’undaluoya. 
i Singhara, 254. 

■ singhara, (bvlerucell.i. 

j Sitoiies crinitus, on indigo, 81 ; on lucerne, 
207 ; on scnji,'"20S. 
i Sitotroga cercalclla. on juar, 183. 
i Slug on rubber in (^evlon, 30. 
smaragdina, tKro]sbylla. 

Snails, on rice, 100. 

Snake Gourd, 307. 

Soda Washes for toa-bu.sbe.s, 22. 

Sogata distineta, on rice, 177. 

,, })alle.si;ens, on rice, 177. 

., pusana, on rice, 177. 

Solanum inelongcna, 280. 

,, tubero.sum, 284. 

Solenop.si.s gominata, on Cajanus, 43 ; on 
eott^m, 100 ; (sn Ailantbus, 263 ; on 
i brinjal, 280, 288. 
soinniferuin, Pa[)aver. 

Sonebal {sec Malva parviflora). 
sonehi, Macrosiphiim. 
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sordidu.*?, Aphanus. 

„ , Cosmo j)ol it t'-. ^ 

Sorghum , Audio] k > g« » u, 
j'Oror, Clania. 

Soy Bean, 47- 4S, 
soyclla, (iraeillaria. 

Spalangia. sp., paraNite c>f ( lia'todaoua ciicur- 
bitio, 305. 

S])athota, Clielaria. 
spectra, Tettigoniella. 

Splieuarches caiTer, <»n tnr, 41 ; on lablab, 
56 ; on bottle gonni, lUXi : foodplants, 
306. 

sphonarioides, ( 'obonania. 

Splienoptora arachidis, on twr, 46 ; on .soy- 
l>ean, 4S ; on lablab, 56 ; 
on hor>e gram, 57 ; on covv- 
])ea, 00 ; on sann Innnp, 70 ; 
on agatbi, 75 ; on ground- 
nut, 03 ; on lucerne, 208. 

„ gossypii, on cotton, 120; on 
bbindi. 12t. 

Sphox lobalu'', ]iredaceous on Bracliy- 
trypo*^, 08. 

Spialia galba, on liollylioek, 130. 

Spider, i<ed. 
apilota, Glenea. 
apinator, (belosterna. 
spinifora, Euxoa. 

Hpiniferus, Alenroeant Inis 
Spodoptera abyssinia, on rice, 163. 

,, mauritia, on rice, 153 ; on jnar, 
170; on wheat, 104; on 
barley, 100 ; on gra.sses, 203. 
.spontaneum, Saeeliarnin. 

Spraying for Mango lfop])ers, 222-224. 

,, Materials, Standardization of, 27. 
Sprays for Thrips on tea, 27. 
stpialida, Colaina. 

,, , Epicometis. 

squamosa, Anona. 
squamosiis, Hy ])onieees. 

Stathmopoda .sycastis, larva in figs, 251. 

„ theoris, on .snnllower, 96. 
Stauropus alternus, on tea, IS ; on f^ajanus, 
42 ; on tamarind, 257 ; on rose, 264. 
stobbingi, Monophlebns. 
stollifera, Vin.sonin. 

Stem fly in Bakla, 62. 

Stonachroia elongella, on juar, 183, 
Stephanitis typieus, on cardamom, 37 ; on 
plantain, 230 ; on coconut, 260 ; on tur- 
meric, 295. 

Sterrha sacraria, on Rumex, 297. 
stevensi, Aulacophora. 


Sthenias grisator, on Erytbrina, 77; on 
vine, 235 ; on mulberry, 255 ; on rose, 
265 ; on oleander, 2(>7 ; on Bougainvilloa, 
268. 

Stietasi)is eeratitina. on bamboo, 204. 

., striata, on bamboo, 204. 
stillata, Anatona. 
stoliezk,a\ Adorotus. 

.stolida, ( irammodes. 

Stored Grain, experiments witli posts of, 
308-310. 

stramiiieum, ^Tegaeadum. 

Strawberry, 256. 
striata, Stietas])is. 

Diatra'a venosata. 
sf rigieollis, Seelodonta. 

Stromafium barbalum, 205; on orange, 
211 ; on babul, 275. 
styx, Aeberontia.. 

Suastus gremius, on coconut, 258 ; on 
palmyra, 262. 
subcostat a, Nodost t>ma. 

.siibfa.seiatiis, Mylloecrus. 
subseutellatus, Xyloiroclnis. 

Sugar-Be<‘t, 283. 

Sugarcane, 137-152. 

Sunflower, 05-96. 
supcrciliosus, Xanthotracholuaw 
snppressalis, DiatroDa. 
siippros.saria, Bi.stoii. 

Sweet Pea, 58. 

„ Potato, 201-204. 

Sword Bean, <>5. 

.syeasti.M, Stathmopoda, 

Sylepta derogata, on cotton, 100 ; on bbindi, 
123 ; on rozolle, 125 ; on holly, 
boek, 130. 

,, lunali.s, on vine, 2.35. 

Sympiezomias crelaccus, on cofToe, 29 ; Oft 
mulberry, 2.55. 

„ doeipiens, on cinchona, 37» 

„ f rater, on coffee, 29. 

Syntomospbynim indicuin, parasite of 
Chaetodacus spp., .305, 
syringa, Argina. 


T. 

tabacum, Nicotiana. 

Tachardia albiz/.iae, on litchi, 230. 

,, lacca, 254. 

Tamarind, 257. 
tamarindi, Aspidiotus. 

Tamarindus indica, 257. 

2 a 
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tamuhis, Epacroniia. 

Tanyinocus tihloroleucus, on iScsamuni, 83 ; 
on rice, 168. 

„ circMiindatuH, on indigo, 81 ; 

c»ii maize, 100 ; on bor, 254 ; 
on cabbage, 280. 

„ InspidiiH, on cotton, 103 ; on 
ean(3, 1 40 ; on rice, 168 ; on 
maize, J 00 ; on lucerne, 207 ; 
on bor, 2.74. 

„ indicuH, on Haim hemp, 69 ; 

on indigo, 81 ; on sunflower, 
06 ; on .safllower, 07 ; on 
juto, 134; on rieo, 168; on 
juar, 180 ; on bajra, 186 ; on 
maize, 100 ; on wheat, 103 ; 
on opium poppy, 273 ; on 
be.otroof., 283. 

„ princ',opM, on cotton, 103. 

,, Hciurus, <111 <‘ane, 141b 

taprobaiK'nsis, ( *aj)|);ea. 

Taraclu'. erocata, on jut«', 133. 

,, nitidula, on cotton, 101. 

,, notabilis, on cotton, 101. 

,, ojialinoidos, on cotton, 101 ; on 
Abut ilon indusum, 120. 
tarandus, OxyrhacliiH. 

Taruciis thcoplirastus, on her, 2.13. 

Tarylia llavo-orbitalis, 84, 182. 

Tea' Pe,sts of, 18-28. 
tolarins, 'rcli’an\ olius. 

Tolehinia viohv, on ainbadi, 126. 

Tolieola augias, on caiu', 149 ; on rice, 161 ; 

on bamboo, 204. 

Tenai, 200-201. 

Teiiaplialera ehmgata, on silk lotton, 131, 
ten<*bi'osus, I’.syliiixles. 
teuuicollis, Lytta. 

Toraslia moticulosaliM, on Krvthrina, 77. 
Toratodes monticollis, on vine, 23.'». 

Terias heeabe, on dhaiiudia, 72 ; on agathi, 
7.1 ; on chitagathi, 76 ; on Albizzi.i, 
79. 

„ sillietana, on dhaincha, 72 ; on 
agathi, 7.1 ; on Alhi/.zia, 79. 
Terminalia eafappa, 246. 

Termites on tur, 46 ; on gram, .10 ; on lah- 
lab, 51 ; on groiindimt, 94 ; on cotton, 121 ; 
on cane, 137-139, 1 16 ; on bajra, 187 ; on 
maize, 192 ; on wheat, 194, 196 ; on 
barley, 199 ; on grasses, 203 ; on mango, 
217, 227 ; on vine, 236 ; on coconut, 25S; 
on chryeanthemum, 263 ; on rose, 265; 
on chillies, 290. 


Tcs.sarotoma exuadraria, on litclii, 230 ; on 
pear, 247 ; on apple, 249. 
tcstulalis, Maruca. 

Ictranychus tclarius, on cotton, 118. 
tiitraonis, Aibt la. 

Tetroda histt^roi<ica, on rice, 17.1. 
Tcttigoniella sj)cctra, on rice, 177. 

Text -books, 14. 

Thalassodos quadraria, on mango, 218 ; on 
litchi, 229. 
thoa;, Eriochiton. 
theifora. Camellia, 
f heivora, 1 lolupclt is. 
thoobrom.T, Hiiichus. 
thouris, fStathmupoda. 

'riiorolra alceto, on vino, 235. 

'riiorctra gnoma, on elephants f(jut, 298. 

,, ohlenlandi.'c, on balsam, 268. 
t licojdirastus, Taruens. 

3’hiacidas ])o^ti(•a, on ber, 253. 

3’hrips, on 27 ; on Mimu'^ops, 38 ; cn 
Cajanus, 43; on dhaincha, 72; on 
indigo, 82 ; on groundnut, 90, 92 ; 
on cotton, 98 ; on cane, 1 19 ; oil 
hict‘rn«‘, 207 ; on vine, 236 ; on 
opium popj)y, 271 ; on ehiDies, 
200 ; »)n onion, 297. 

„ oryz.a', on rice, 151. 
thnrberiella, Ihu culat rix. 
thyrsis, (iangara. 

Tig(‘r- beetles, <.’ollyvim‘, in eolfee, 31. 

'Ill (.vf (' Sesaimim). 
t inetorius, ( 'art ham us. 

'Poliaei o, 269-272. 

'roinato, 2S9-29tt. 

„ Hy, 178. 

'ronica nivifeiana. nu nilk cotton, 131. 

,, zizyphi, on ("itrus, 211. 
lopareha, I'hyllcH nist is. 
torodelta, Easjiey resja. 

Toxojitera aurantii, on Citrus, 21,1. 
Trabala vishnu, on eji>tor, 87 ; on c' iiitiy 
almond, 246. 

Trachys sp-, on jul»‘, 134. 

( ran<{ ueba rie u s, po( I e ru s, 

1 ransmarimis, Myllocerus. 
lrans\er!ja, Anomala. 

„ , Chiu met ia. 

Trap* hi.spinoMV, 2.14. 
trapezalis, .Marasm ia. 
triarcha, Lithoeolletis. 
tricent ra , Las]>ey resia . 

Triehogramina sp., parasitic on Chile 
simplex, 182. 

Trichosanthes anguina, 307. 
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Trichosanthes c‘Ucuniorin«i, 307. 
trifcnostrata, Cricula. 

Trigonclla fcenum-griOLum, 298. 

Triyonvdts hyppasia (ft(e Chalciopo). 
triliiieatii, J’iloniostoiiia. 
trilobitiforinis, Aspidiotus. 

,, , Pscuilaunidia. 

Triticuin viilgare. 

Tropajolum sp., 209. 

Trypaneida?, control, 242. 

TrypaiK'id Fly, on Erytlirina, 77. 
t u bonailata , ( )ncocophala . 
tiiberciilatus, Ciuotodacu». 
tubcrosuni, Solanum. 
tuborosiis, I Icliantliw^. 

4’iikra Distaisc of mulberry, 250. 

Tulsi, 207. 

Tur, 41. 

Turruoric, 29.“>. 

Tuinij), 282. 

Tvlopholis ballardi, on gram, 50. 
'rypblocyba >}>p., on vine, 230. 
lyphoideum, I’enni^^etiim. 
tyjiicus, StoplianK i-', 

u. 

Udaspes foln*^, on ginger, 294 ; on turmeric, 
295. 

uiidalis, Jlellida. 
undafa, tV lamia {[ianiyui). 
uiideci rn past iilatii^^, Myllocern.’?. 
uni form is, 8csainia. 
unipiincta, (."irphis. 

Urentliis echinus, (ni brinjal, 289. 

TJrid, 50-53. 

Urogaster d<‘pro.ssaiiic, 112, 
usitatissimum, Idiiuin. 

Utethoisa pnlcliella, on sann hemp, 00, 71 ; 
control, 00-07 ; alternative) foodplanls, 
07. 

utilissima, Manihot. 


V. 

Val Lablab). 
variabilis, Hypeia. 
variaiiSj Anomala ])olita. 
varians, Metriona. 

„ , Ocinara. 

Taricornis, Lojjtocorisa. 
vtilox, Oxya. 
velutina, Natada. 


veuialba, Jlorolia 
vcntralis, Kusarcocorijj. 
versicolor, Callitcttix. 

„ , Oxyectonia. 

versutu.s, Aeloretii*^. 
vcsca, Frngaria. 
vesiearius, llumcx. 
vesuviana, Carpomyin. 
viaruin, Hodotorinos. 

Vicia faba, 02. 

vigint iocto-punetata, Epilachna. 

VigiKi cal jang, 5!>. 

\'ino (.Nve ( Jrape-\ ine). 
vinifena, \ 

Vinsonia -(•'llifeia, .-n )nango, 228 ; on 
coconut. 2t»0. 

Viola oih iata, 20S. 
viohe, 'I’elcliini.i. 

Violet, 2t)8 

\'iraehola i^ocr.lle'••, on orange, 213 ; on 
gna.va, 2.31 ; on ponu’granato, 232; con- 
trol, 233 ; on wood-apple, 234 ; on plum, 
215 ; on hM|uat, 250 ; on tamarind, 257. 
virgatns, Psendo. oeens {Dad yl opt us). 
viriilii-ollis, l*laut la. 
viridis, VoeeuiH {Lfcauiuht). 
viridula, Xezara. 
vishnii, 'rrabala. 
vilis, ( 'hionaspi.s. 

\ itis vinifora, 234. 
vittata, JMiyllotreta. 
vnlgare, ilordcum. 

,, , 'rritieum 

vulgari.s, Armen iaca. 

„ , Diocte.s. 

., , Lagenar ia. 

w. 

WalhuMM >p., 1)11 date, 202. 

Water-nut, 254. 

Weevils, in Albizzia seeds, 79 ; on Abutd' n 
indiciim, 129 ; on mulberry, 255. 
Wondlandia notoniana, 30. 

Wheat, 193-198, 308. 

White Ants {.stc Termite.s). 

Wood-a])plc, 234. 

Woolly Aphid, on baiiihoo, 205, 

Woolly Aphis,” on apple, 219. 

X. 

xanthogasticlla, Mcirpophaga, 
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Xanthopimpla punctata, 182. 


xanthorrhcca, Porthosia. ♦ 

€ Z. 

Xanthotracbelus faunus, on dunflower, 90 ; 


on bor, 263. 

Zea mays, 188. 

,, porlatus, on simflowor, 96. 

zolota, Eucosma. 

,, KuporciliosuR, on Biin- 

Zeuzera coffese, on tea, 21 ; on coffee, 34 ; 

« flowor* 96. 

on cotton, 121. 

Xyleborufl fornicatus, on tea, 21. 

^ibethinufl, DuHo, 

Xylonomus ooeruloscons, 31« * 

zinekenolla, Etiella. 

Xylotrcohus quadripcs, on coffee, 30-34. 

Zingiber officinale, 294. 

fi subscutellatuR, 34. 

Zizera otia, bn gram, 49 ; on dhaiheha, 72 ; 

Xystrocora globosa, in Albizzia, 79. 

on gogii, 125. 


zizyphi, Tonica. 


Zizyphus jujuba, 263. 


Zonabris phalorata, on Hibiscus rosa- 

Y. 

sinonsia, 128. 


y, pustulata, on Cajanus, 43 ; on 

Yam, 297. 

cowpea, GO ; on Hibiscus rosa- 

ypsilon, Agrotis. 

fiinensis, 128 ; on tenai, 201. 

YpsolophuM evidaniif (Dichomoris ianthes). 

i zonatus, Chsetodacus. 
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